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In recent years, with the impact of global knowledge economy, a more comprehensive development approach has gained 
significant popularity. This new development approach, so called ‘knowledge-based urban development’, is different from its 
traditional predecessor. With a much more balanced focus on all of the four key development domains – economic, spatial, 
institutional, and socio-cultural – this contemporary approach, aims to bring economic prosperity, environmental sustainability 
and local institutional competence with a just socio-spatial order to our cities and regions. The ultimate goal of knowledge-
based urban development is to produce a city purposefully designed to encourage the continuous production, circulation and 
commercialization of social and scientific knowledge – this will in turn establish a ‘knowledge city’. 
A city following the ‘knowledge city’ concept embarks on a strategic mission to firmly encourage and nurture locally focused 
innovation, science and creativity within the context of an expanding knowledge economy and society. In this regard a 
‘knowledge city’ can be seen as an integrated city, which physically and institutionally combines the functions of a science and 
technology park with civic and residential functions and urban amenities. It also offers one of the effective paradigms for the 
sustainable cities of our time. 
This sixth edition of KCWS – The 6th Knowledge Cities World Summit 2013 – makes an important reminder that the ‘knowledge 
city’ concept is a key notion in the 21st Century development. Considering this notion, the Summit sheds light on the multi-
faceted dimensions and various scales of building a ‘knowledge city’ via ‘knowledge-based urban development’ paradigm 
by particularly focusing on the overall Summit theme of ‘Establishing Bridges’. At this summit, the theoretical and practical 
maturing of knowledge-based development paradigms are advanced through the interplay between the world’s leading 
academics’ theories and the practical models and strategies of practitioners’ and policy makers’ drawn from around the world. 
This summit proceeding is compiled in order to disseminate the knowledge generated and shared in KCWS 2013 with the 
wider research, governance, and practice communities the knowledge co-created in this summit. All papers of this proceeding 
have gone through a double-blind peer review process and been reviewed by our summit editorial review and advisory 
board members. We, organizers of the summit, cordially thank the members of the Summit Proceeding Editorial Review and 
Advisory Board for their diligent work in the review of the papers. Also we thank Prof.Dr. Ahmet Ademoğlu, Rector of İstanbul 
Şehir University, for providing all the support for the Summit. We hope the papers in this proceeding will inspire and make a 
significant contribution to the research, governance, and practice circles. 
Tan Yigitcanlar & Melih Bulu 
KCWS 2013 Chairs and Summit Proceeding Editors
Establishing Bridges
5SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Table of Contents
PhD Consortium I 21
Onur Mengi, Koray Velibeyoğlu Wedding Wear Cluster In Izmir: How Does The Creative Knowledge Ecosystem 
Self-Operate?
21
Yan Li,Dong Wang The study on policies which the government uses to guide the development 
of low-carbon economy: based on Shenzhen case
36
Caroline Osbourne Social capital and knowledge cities: emphasising new epistemological 
frameworks for sustainable societies in urban planning
45
Agne Ramanauskait The concepts of intellectual assets and intellectual liabilities: a review of 
academic writings
57
Khaled Youssef Mohamed, Jamal Ahmed 
Abdul-Hameed, Ayman Mohammed 
Mostafa
The comparative importance of the architectural and urban potentials of 
knowledge cities
68
Danilo Chavez Fostering innovation through strengthening institutional capacity in an 
emergent innovation system
80
PhD Consortium II 92
Marjan Farhangi Moving Esfahan forward in knowledge based urban development: the 
opportunities and constraints
92
Sanna Ketonen Oksi Strategic thinking in a viral society: the power of social media in remodeling 
knowledge and knowledge management strategies
101
Meriam Chaab The institutional organization of the knowledge industries: analyze of their 
spatial impacts. French and Russian cases
111
Caroline Scotto The spatial organisation for cooperation: what kind of knowledge can we use 
from an historical analysis for the design of a new campus at Saclay
124
Muna Sarimin,Tan Yigitcanlar Knowledge based urban development lessons from a non-western country: 
the Malaysia experience
132
Alexandre Mikolajczak The new innovative places in the knowledge city: a game change in the 
classical innovative urban networks
143
Parallel Session 1.1. Knowledge-Based Urban Development 151
Robert Huggins, Hiro Izushi, Daniel 
Prokop, Piers Thompson
Regional evolution and waves of growth: a knowledge-based perspective 151
Talal Abdullah Al Harigi Knowledge based development in Saudi Arabia 168
Tan Yigitcanlar Knowledge-based urban development: a benchmarked international outlook 186
Katri Liis Lepik, Merle Krigul Challenges in knowledge sharing: a case of capital regions 191
Klaus Kunzmann, Tai-Shan Hu Taiwanese knowledge industries under the pressure of mainland China 199
6SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Parallel Session 1.2. Knowledge, Innovation and Intelligence 213
Blanca Garcia Knowledge-based networks and norms: HEIs, policy-makers and clusters of 
Innovation in the Texas-Mexico borderland
213
Xin Yi, Meng Sun Innovative way for cultural creative industry development in China’s 
urbanization process: case study of Songzhuang in Beijing
227
Katarzyna Marciniak, Mieczyslaw L. 
Owoc
Applying of Knowledge Grid models in Smart City Concepts 238
Gilberto Olavarrieta, Javier Carrillo, 
Carlos Rodriguez
Developing customer knowledge through adaptive intelligence 245
JinHyo Joseph Yun, Woo Young Jung The knowledge and business model condition for sustainable growth of SMEs 253
Parallel Session 1.3.  Knowledge City and Region 267
Alain Thierstein, Sven Conventz, Florian 
Wiedmann, Ashraf M. Salama
Emerging knowledge cities: Doha as a rising knowledge hub in the Arabian 
Gulf region?
267
Omid Ali Kharazmi, Amin Nedaei, Nazi 
Javadi Nejad
Promoting the concept of knowledge cities through university-industry 
collaboration in the Iranian context
279
Gina Laura María de Lourdes Baena Paz, 
Salvador Neme Calacich
The relationship university, business and government in the construction of a 
knowledge region in Tabasco, Mexico
288
Lyu Peng-hui, Ren Jun-lin, Wang Zhi-
zhang
Mapping the research trend of world wide knowledge city 300
Parallel Session 1.4. University, Industry and Government 306
Fatma Özmen, Songül Karabatak The effectiveness of web-based communication among the parties involved in 
school, industry, and national education directorate
306
Patrizia Ingallina Universities as urban innovation hubs: comparisons New York City, London 
and Paris
326
Muyesser Olmez Durur Building bridges: delivering education and the arts in a regional setting 341
Ingi Runar Edvardsson University foundation and knowledge-based development in Northern Iceland 354
Simon Huston ‘Smart city’ - contemporary frameworks and antiquity ? 362
Parallel Session 2.1. Knowledge, Management and City 369
Maciej Brzozowski Agile project management approach to managing innovation in SMEs 369
Zohreh A. Daneshpour, Asrin 
Mahmoudpour, Vahide Ebrahimnia
A knowledge management framework for integrated policy-making in Tehran 378
Antti Lonnqvist Managing the knowledge-based development of a city-region 391
Behruz Zarei, Mohammad Reza Zali, 
Hadi Izadkhah, Amene Gholamy Mayani, 
Mahboobeh Aryani
Conceptual model design for e-readiness of entrepreneurial city case study: 
entrepreneurial cities in Iran
399
Giovanni Schiuma Managing knowledge-based dimensions of creative environments through 
the arts
412
7SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Parallel Session 2.2. Smart Urban Technologies 422
Melih Bulu, Muhammed Ali Önder, Vural 
Aksakallı
A review of algorithm-based information technology applications in 
metropolitan cities
422
Muhammed Ali Onder, Vural Aksakalli, 
Mehmet Mert, Esma Dilek, Batuhan 
Altun, Nihat Kocyigit
A mobile application for real-time traffic information for the city of Istanbul 429
Eleonora Gabriela Baban The role of new communication technologies in election campaigns: features 
in the context of knowledge-based economy
435
Sang Ho Lee, Youn Taik Leem, Young 
Kook Kim, Sung Su Jo
Structural impact changes of ICT industry on the other Industries from 2000 
to 2010
443
Parallel Session 2.3. Knowledge Economy and Society 453
Javier Carrillo The seven habits of highly successful economies 453
Javier Carrillo The Emergence of Knowledge Markets 464
Ana Cristina Fachinelli, Javier Carrillo, 
Anelise D’Arisbo
Capital system for creative economy and social innovation: a Brazilian case 472
Richard Hu Understanding migrant knowledge workers in global Sydney 485
Surinder Kumar Batra Ingredients of a successful knowledge village in a global context 500
Tommi Inkinen Creating a knowledge-based city: the university main library as a knowledge 
resource and image creator in Helsinki, Finland
509
Parallel Session 2.4. Smart Planning Applications 520
Romano Fistola, Rosa Anna La Rocca Smart city planning: a systemic approach 520
Hamidreza Yazdani A decision support system for assessment of land-use changes: the case of 
Izmir
530
Deniz Ay Understanding the relevant city characteristics in planning countrywide urban 
transformation in Turkey
531
Jeremy Cenci, Vincent Becue, Jean-
Alexandre Pouleur, Damien Darcis
Reclaiming the Val-de-Sambre post-industrial fabric: towards resilience 
territories in transition
543
Tuğkan Tuğlular, Selma Tekir, Koray 
Velibeyoglu
Mapping information and communication sector In Izmir: exploring clustering 
potential
552
8SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Parallel Session 3.1. Sustainable Urban Development 563
Yountaik Leem, Sang Ho Lee, Min Su Kim Households’ characteristics in energy consumption: data from carbon 
emission monitoring system (CEMS) in Sejong City, Korea
563
Wang Zhi-zhang Wu Ling, Tan Xia The route choice of China’s low-carbon economy in the perspective of 
knowledge city
580
Jaeyeong Lee, Myungsik Do, Yountaik 
Leem
Identifying influencing factors on bike sharing systems 586
Charlotte Tardieu, Morgane Colombert, 
Youssef Diab, Olivier Blanpain
Analysis of the integration of energy issues into a multi-scale urban project: 
Paris Nord-Est case study, France
600
Didem Dizdaroglu, Tan Yigitcanlar An ecological approach towards building knowledge-based urban ecosystems 608
Parallel Session 3.2. Planning for Clustering 623
Murat Akpinar , Melike Mermercioglu Knowledge potential of clusters: a comparative study from Turkey and Finland 623
Chih-Hung Chen, Lin-Fang Hsu, Yuan-Po 
Li
Spaces of fractional lots as potential places for knowledge production 633
Bahar Durmaz The role of place on creative clustering: the film industry clusters in Soho and 
Beyoglu
642
Suheyla Turk Measurements achievıng socio-cultural sustaınable communities in historical 
neighbourhoods of Istanbul
656
Sue Holliday Knowledge precincts as a policy tool for urban renewal and change in cities 667
Parallel Session 3.3. Knowledge Cities 677
Víctor-Raúl López Ruiz, José-Luís Alfaro 
Navarro, Domingo Nevado Peña
Knowledge cities, growth capacity, ranking, intellectual capital, index 677
Omid Ali Kharazmi, Masoumeh 
Valipourerami
The role of furniture cluster in promoting knowledge city concept in Iran 684
Khaled Youssef Mohamed, Jamal Ahmed 
Abdul-Hameed, Ayman Mohammed 
Mostafa
The comparative importance of the architectural and urban potentials of 
knowledge cities
695
Omid Ali Kharazmi, Amirali Kharazmi Knowledge cities and the role of industrial cluster: case of North East Saffron 
and food clusters in the City of Mashhad
706
Carl Zillich International building exhibition Iba Heidelberg: addressing the spatial 
challenges and potentials of education and research
715
Parallel Session 3.4. Miscellaneous Challenges 722
Melih Bulu, Omer F. Demirel, Pinar 
Ozuyar, Ekrem Tatoglu, Selim Zaim
Forecasting natural gas consumption using support vector regression model: a 
case study of greater metropolitan region of Istanbul
722
Hatice Ozer Balli Forecasting of Hong Kong International Airport’s passenger volumes 732
Ayşenur Erdil, Hikmet Erbiyik The effect of information technologies on employees 733
Hamza Kocatepe, Mesut Albeni, Adem 
Sahin, Türkay Gözlükaya
The replanning of fire brigades locations in city of Denizli based on industrial 
zones
757
Faruk Balli, Hatice Ozer Balli, Rosmy 
Jean Louis
Risk Sharing Across Countries: The Importance of Tourism Activity 766
9SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
CONFERENCE EXECUTIVES
Conference Chair
Assoc. Prof. Tan Yigitcanlar,  Queensland University of Technology, Australia - (Knowledge based urban development)  – General Chair
Organizing Committee
Assoc. Prof. Dr. Tan Yigitcanlar
Assoc. Prof. Dr. Melih Bulu
Assistant Prof. Dr. Vural Aksakallı
Confirmed Keynote And Invited Speakers
Prof. Surinder Batra, Institute of Management Technology, India - (Knowledge villages)
Prof. Javier Carrillo, Monterrey University of Technology, Mexico - (Knowledge based development)
Asst. Prof. Blanca Garcia, Northern Borderlands Research College, Mexico - (Knowledge cities)
Prof. Robert Huggins, Cardiff University, UK - (Regional economic development)
Prof. Tommi Inkinen, University of Helsinki, Finland - (Regional innovation and development)
Prof. Klaus Kunnzman, Dortmund University of Technology, Germany - (Knowledge and urban planning)
Prof. Antti Lönnqvist, Tampere University of Technology, Finland - (Regional intellectual capital)
Prof. Giovanni Schiuma, University of Basilica, Italy - (Intellectual capital of cities)
Assoc. Prof. Tan Yigitcanlar, Queensland University of Technology, Australia - (Knowledge based urban development)
International Scientific Committee
Al-Nuaim, Hana - King Abdulaziz University, SAU
Batra, Surinder - Institute of Management Technology, IND
Bennet, Alex - Mountain Quest Institute, USA
Carrillo, Javier - Tecnologico de Monterrey, MEX
Charles, David - University of Strathclyde, UK
Chatzkel, Jay - Progressive Practices, USA
Edvinsson, Leif - UNIC Stockholm, SWE
Ergazakis, Kostas - National Athens Technical University, GRE
Fachinelli, Ana Christina - University of Caxias do Sul, BRA
Forbes, Dean - Flinders University, AUS
Franz, Peter - Halle Institute, GER
Garcia, Blanca - Northern Borderlands Research College, MEX
Garner, Cathy - Knowledge Economy Innovations Manchester, UK.
Gezici, Ferhan - Istanbul Technical University , TUR
Goonetilleke, Ashantha - Queensland University of Technology, AUS
Husted, Kenneth - University of Auckland, NZL
Ingallina, Patrizia - University de Lille 1, FRA
Inkinen, Tommi - University of Helsinki, FIN
Koç, Muammer – Istanbul Şehir University, TUR
Komninos, Nicos - Aristotle University of Thessaloniki, GRE
Kunzmann, Klaus - Technical University of Dortmund, GER
Laihonen, Harri - Tampere University of Technology, FIN
Lee, Sang-Ho - Hanbat National University, KOR
Liebowitz, Jay - University of Maryland, USA
Lin, Carol Yen-Yun - National Chengchi University, TPE
Lönnqvist, Antti – Tampere University of Technology, FIN
Metaxiotis, Kostas - University of Piraeus, GRE
Perry, Beth- University of Salford, UK
Pulic, Ante - University of Zagreb, CRO
Schiuma, Giovanni - University of Basilicata. ITA
Searle, Glen - University of Queensland, AUS
van Wezemael, Joris - University of Fribourg, SUI
Velibeyoglu, Koray - Izmir Institute of Technology, TUR
Wang Dong - Harbin Institute of Technology, CHN
Zolnik, Edmund - George Mason University, USA
10
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
SCIENTIFIC PROGRAM
Monday, 9th September
9:00-17:00 Pre-summit Tours Private Meeting I. 
Pre-summit WCI 
Executive Board 
Meeting (Chair: 
Javier Carrillo) 
Tuesday, 10th September
12:00-18:30 Registration Desk Open
13:00-15:00 PhD Consortium I (Chair: Koray Velibeyoglu) Cinema Room
Koray Velibeyoglu, 
Tan Yigitcanlar, Javier 
Carrillo, Blanca 
Garcia
Introduction to PhD Consortium
Onur Mengi, Koray 
Velibeyoğlu
Wedding Wear Cluster In Izmir: How Does The Creative Knowledge Ecosystem Self-Operate?
Yan Li,Dong Wang The study on policies which the government uses to guide the development of low-carbon 
economy: based on Shenzhen case
Caroline Osbourne Social capital and knowledge cities: emphasising new epistemological frameworks for sustainable 
societies in urban planning
Agne Ramanauskait The concepts of intellectual assets and intellectual liabilities: a review of academic writings
Khaled Youssef 
Mohamed, Jamal 
Ahmed Abdul-
Hameed, Ayman 
Mohammed Mostafa
The comparative importance of the architectural and urban potentials of knowledge cities
Danilo Chavez Fostering innovation through strengthening institutional capacity in an emergent innovation 
system
15:00-15:30 Afternoon Tea
15:30-17:30 PhD Consortium II (Chair: Koray Velibeyoglu) Cinema Room
Marjan Farhangi Moving Esfahan forward in knowledge based urban development: the opportunities and 
constraints
Sanna Ketonen Oksi Strategic thinking in a viral society: the power of social media in remodeling knowledge and 
knowledge management strategies
Meriam Chaab The institutional organization of the knowledge industries: analyze of their spatial impacts. 
French and Russian cases
Caroline Scotto The spatial organisation for cooperation: what kind of knowledge can we use from an historical 
analysis for the design of a new campus at Saclay
Muna Sarimin,Tan 
Yigitcanlar
Knowledge based urban development lessons from a non-western country: the Malaysia 
experience
Alexandre 
Mikolajczak
The new innovative places in the knowledge city: a game change in the classical innovative urban 
networks
Koray Velibeyoglu Wrapping up
18:30-20:00 Welcome Drinks
11
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
SCIENTIFIC PROGRAM
Wednesday, 11th September
8:00-17:30 Registration Desk Open
9:00-10:00 Official Summit Opening (Chairs: Melih Bulu, Tan Yigitcanlar) Conference Hall
Mayor of Istanbul*, President of Istanbul Sehir University, President of World Capital Institute, Summit Chairs
10:00-10:30 Morning Tea
10:30-12:00 Keynote Discussion Session I (Chair: Tan Yigitcanlar) Conference Hall
Klaus Kunzmann, Robert Huggins, Javier Carrillo, Tommi Inkinen - Knowledge-based development of cities and regions
12:00-13:00 Lunch
TB01 TB02 Room 1003 Room 1004 Conference Hall
13:00-15:00 Parallel Session 1.1. 
Knowledge-Based 
Urban Development 
(Chair: Klaus 
Kunzmann) 
Parallel Session 1.2. 
Knowledge, Innovation 
and Intelligence 
(Chair:Antti 
Lonnqvist)
Parallel Session 1.3.  
Knowledge City and 
Region  
(Chair: Surinder 
Batra)
Parallel Session 1.4. 
University, Industry 
and Government 
(Chair: Simon Huston) 
Workshop I  
(Chairs: Giovanni 
Schuima, Javier 
Carrillo)
Robert Huggins, Hiro 
Izushi, Daniel Prokop, 
Piers Thompson -  
Regional evolution 
and waves of growth: 
a knowledge-based 
perspective
Blanca Garcia -  
Knowledge-based 
networks and norms: 
HEIs, policy-
makers and clusters 
of Innovation in 
the Texas-Mexico 
borderland
Alain Thierstein, Sven 
Conventz, Florian 
Wiedmann, Ashraf M. 
Salama - Emerging 
knowledge cities: 
Doha as a rising 
knowledge hub in the 
Arabian Gulf region?
Fatma Özmen, Songül 
Karabatak - The 
effectiveness of web-
based communication 
among the parties 
involved in school, 
industry, and national 
education directorate
Bridging the Global 
KBD Community
Talal Abdullah Al 
Harigi -  
Knowledge based 
development in Saudi 
Arabia
Xin Yi, Meng Sun - 
Innovative way 
for cultural 
creative industry 
development in 
China’s urbanization 
process: case study of 
Songzhuang in Beijing
Omid Ali Kharazmi, 
Amin Nedaei, 
Nazi Javadi Nejad 
- Promoting the 
concept of knowledge 
cities through 
university-industry 
collaboration in the 
Iranian context
Patrizia Ingallina - 
Universities as urban 
innovation hubs: 
comparisons New 
York City, London and 
Paris
Tan Yigitcanlar -  
Knowledge-based 
urban development: 
a benchmarked 
international outlook
Carl Zillich -  
International 
building exhibition 
Iba Heidelberg: 
addressing the spatial 
challenges and 
potentials of education 
and research
Gina Laura María 
de Lourdes Baena 
Paz, Salvador 
Neme Calacich - 
The relationship 
university, business 
and government in 
the construction of a 
knowledge region in 
Tabasco, Mexico
Muyesser Olmez 
Durur - Building 
bridges: delivering 
education and the arts 
in a regional setting
Katri Liis Lepik, Merle 
Krigul 
Challenges in 
knowledge sharing: a 
case of capital regions
Gilberto Olavarrieta, 
Javier Carrillo, Carlos 
Rodriguez -  
Developing customer 
knowledge through 
adaptive intelligence
Lyu Peng-hui, Ren 
Jun-lin, Wang Zhi-
zhang - Mapping 
the research trend of 
world wide knowledge 
city
Ingi Runar 
Edvardsson - 
University foundation 
and knowledge-based 
development in 
Northern Iceland
Klaus Kunzmann, 
Tai-Shan Hu -  
Taiwanese knowledge 
industries under the 
pressure of mainland 
China
JinHyo Joseph Yun, 
Woo Young Jung -  
The knowledge and 
business model 
condition for 
sustainable growth of 
SMEs
Guenter Koch - From 
the Vienna café to 
the knowledge café: 
culture matters for the 
knowledge society
Simon Huston -  
‘Smart city’ - 
contemporary 
frameworks and 
antiquity ?
15:00-15:30 Afternoon Tea
12
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
SCIENTIFIC PROGRAM
TB01 TB02 Room 1003 Room 1004 Conference Hall
15:30-17:30 Parallel Session 
2.1. Knowledge, 
Management and City  
(Chair: Giovanni 
Schiuma) 
Parallel Session 2.2.  
Smart Urban 
Technologies  
(Chair: Robert 
Huggins) 
Parallel Session 2.3.  
Knowledge Economy 
and Society  
(Chair: Tommi 
Inkinen) 
Parallel Session 2.4. 
Smart Planning 
Applications  
(Chair: Koray 
Velibeyoglu) 
Workshop II  
(Chair: Blanca Garcia)
Maciej Brzozowski 
- Agile project 
management 
approach to managing 
innovation in SMEs
Melih Bulu, 
Muhammed Ali 
Önder, Vural 
Aksakallı - A review 
of algorithm-
based information 
technology 
applications in 
metropolitan cities
Javier Carrillo - The 
seven habits of highly 
successful economies
Romano Fistola, Rosa 
Anna La Rocca - 
Smart city planning: a 
systemic approach
Advancing MAKCi 
City Benchmarking
Zohreh A. 
Daneshpour, Asrin 
Mahmoudpour, 
Vahide Ebrahimnia 
- A knowledge 
management 
framework for 
integrated policy-
making in Tehran
Jung-Beom Lee, 
Myungsik Do, Wanhee 
Byun, Sang Hyuk 
Le - Determination 
of carsharing service 
location using GIS
Javier Carrillo -  
The Emergence of 
Knowledge Markets
Hamidreza Yazdani 
- A decision support 
system for assessment 
of land-use changes: 
the case of Izmir
Antti Lonnqvist -  
Managing the 
knowledge-based 
development of a city-
region
Muhammed Ali Onder, 
Vural Aksakalli, Mehmet 
Mert, Esma Dilek, 
Batuhan Altun, Nihat 
Kocyigit - A mobile 
application for real-time 
traffic information for the 
city of Istanbul
Ana Cristina 
Fachinelli, Javier
Carrillo, Anelise 
D’Arisbo - Capital 
system for creative 
economy and social 
innovation: a Brazilian 
case
Deniz Ay -  
Understanding 
the relevant city 
characteristics in 
planning countrywide 
urban transformation 
in Turkey
Behruz Zarei, 
Mohammad Reza Zali, 
Hadi Izadkhah, Amene 
Gholamy Mayani, 
Mahboobeh Aryani - 
Conceptual model 
design for e-readiness of 
entrepreneurial city case 
study: entrepreneurial 
cities in Iran
Eleonora Gabriela 
Baban - The role of 
new communication 
technologies in 
election campaigns: 
features in the context 
of knowledge-based 
economy
Richard Hu -  
Understanding 
migrant knowledge 
workers in global 
Sydney
Jeremy Cenci, Vincent 
Becue, Jean-Alexandre 
Pouleur, Damien 
Darcis -  
Reclaiming the 
Val-de-Sambre 
post-industrial 
fabric: towards 
resilience territories in 
transition
Giovanni Schiuma 
Managing knowledge-
based dimensions of 
creative environments 
through the arts
Sang Ho Lee, Youn 
Taik Leem, Young 
Kook Kim, Sung Su 
Jo - Structural impact 
changes of ICT 
industry on the other 
Industries from 2000 
to 2010
Surinder Kumar 
Batra -  
Ingredients of a 
successful knowledge 
village in a global 
context
Tuğkan Tuğlular, 
Selma Tekir, Koray 
Velibeyoglu -  
Mapping information 
and communication 
sector In Izmir: 
exploring clustering 
potential
Tommi Inkinen -  
Creating a knowledge-
based city: the 
university main 
library as a knowledge 
resource and image 
creator in Helsinki, 
Finland
20:00-23:00 Conference Dinner
13
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
SCIENTIFIC PROGRAM
Thursday, 12th September
8:00-16:00 Registration Desk Open
9:00-10:30 Keynote Discussion Session II (Chair: Tan Yigitcanlar) Conference Hall
Giovanni Schiuma, Antti Lonnqvist, Blanca Garcia, Surinder Batra, Guenter Koch - Knowledge assets and management 
of cities and regions
10:30-11:00 Morning Tea
11:00-12:00 Most Admired Knowledge City Award (MAKCi) Ceremony (Chair: Blanca Garcia) Conference Hall
12:00-13:00 Lunch
TB01 TB02 Room 1003 Room 1004 Cinema Room
13:00-15:00 Parallel Session 3.1. 
Sustainable Urban 
Development (Chair: 
Didem Dizdaroglu) 
Parallel Session 3.2.  
Planning for 
Clustering (Chair: Sue 
Holliday) 
Parallel Session 3.3. 
Knowledge Cities 
(Chair:  Caroline 
Osbourne)
Parallel Session 3.4.  
Miscellaneous 
Challenges (Chair:  
Richard Hu)
Private Meeting II 
(Chairs: Javier Carrillo, 
Tan Yigitcanlar, Blanca 
Garcia)
Yountaik Leem, 
Sang Ho Lee, Min Su 
Kim- Households’ 
characteristics in 
energy consumption: 
data from carbon 
emission monitoring 
system (CEMS) in 
Sejong City, Korea
Murat Akpinar , 
Melike Mermercioglu  
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creative clustering: the 
film industry clusters 
in Soho and Beyoglu
Khaled Youssef 
Mohamed, Jamal 
Ahmed Abdul-
Hameed, Ayman 
Mohammed Mostafa- 
The comparative 
importance of the 
architectural and 
urban potentials of 
knowledge cities
Ayşenur Erdil, 
Hikmet Erbiyik - The 
effect of information 
technologies on 
employees
Charlotte Tardieu, 
Morgane Colombert, 
Youssef Diab, Olivier 
Blanpain - Analysis 
of the integration of 
energy issues into 
a multi-scale urban 
project: Paris Nord-
Est case study, France
Suheyla Turk -  
Measurements 
achievıng socio-
cultural sustaınable 
communities 
in historical 
neighbourhoods of 
Istanbul
Omid Ali Kharazmi, 
Amirali Kharazmi - 
Knowledge cities and 
the role of industrial 
cluster: case of North 
East Saffron and food 
clusters in the City of 
Mashhad
Hamza Kocatepe, 
Mesut Albeni, Adem 
Sahin, Türkay 
Gözlükaya - The 
replanning of fire 
brigades locations in 
city of Denizli based 
on industrial zones
Didem Dizdaroglu, 
Tan Yigitcanlar - An 
ecological approach 
towards building 
knowledge-based 
urban ecosystems
Sue Holliday - 
Knowledge precincts 
as a policy tool for 
urban renewal and 
change in cities
Carl Zillich - 
International 
building exhibition 
Iba Heidelberg: 
addressing the spatial 
challenges and 
potentials of education 
and research
Faruk Balli, Hatice 
Ozer Balli, Rosmy 
Jean Louis - Risk 
Sharing Across 
Countries: The 
Importance of 
Tourism Activity
15:00-15:30 Afternoon Tea
15:30-16:00 Closing Remarks and the Announcement of KCWS-2014 (Chairs: Tan Yigitcanlar, Melih Bulu)
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SCIENTIFIC PROGRAM
Friday 13 September
9:00-17:00 Post-summit Tours Private Meeting III. 
Post-summit WCI 
Executive Board 
Meeting (Chair: 
Javier Carrillo) 
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Workshop Proposal for KCWS 2013: 
Bridging the Global KBD Community 
 Prof. Giovanni Schiuma, UniversitádellaBassilicata, Italy Prof. Javier Carrillo, World Capital Institute   
Theme and Objective 
Amongst the elements that make possible to differentiate a scientific discipline are structured meetings, dedicated journals, scientific societies & networks and active communities. While Knowledge Based Development has rapidly covered all of these, there is plenty of opportunity for development in building a robust community of interest and practice. Due to the fact that KBD professionals come from very diverse fields, such as knowledge management, urban studies, geography, sociology, psychology, economics, computer science, technology and innovation policy, etc., there is ample opportunity for furthering the reach of the KBD by developing wider and deeper cross-disciplinary links. In reference to this year’s summit, the objective of this workshop will be: to establish further bridges amongst the different disciplines, networks and organizations related to KBD.  
Relevance to the Aim of KCWS 2013 
As a WCI event, the KCWS is a yearly opportunity to gather, socialize, and energize the KBD Community. The very purpose of the KCs Summit has been to convey the KBD international community of interest and practice. Since the first KCs Summit in Monterrey 2007, the need to provide networking support to the Global KBD Community emerged. As a result, a number of WCI programs had taken shape, each involving a self-regulating international collegiate body working in close coordination with the WCI. The publications, events, awards programs are now in force, each with its proper development dynamics. 
Workshop I: Bridging the Global KBD Community
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At this point, the promotion of a wider participation into the existing programs as well as the possible creation of new programs seems pertinent. This workshop would provide a lively scenario for the joint exploration of these opportunities.  
Abstract: Dialogue Workshop 
Subject to further session design, the idea is to engage in a very participative session where, after some initial context inputs, all workshop participants develop and present their initiatives as to how the objective could be best achieved. For this purpose, a highly participative open process will be followed (e.g.: Open Space or Knowledge Café) to facilitate participant´s engagement in current WCI programs and identify new initiatives. The participation dynamic will be followed by plenary discussion of all initiatives presented. The session will be closed by drawing general conclusions and next steps.  
Organizers 
Javier Carrillo, WCI presenter. Corresponding organizer fjcarrillo@itesm.mx President, The World Capital Institute and Professor of Knowledge Management & Director of The Center For Knowledge Systems at Tecnológico de Monterrey, México  Giovanni Schiuma, Session Chair, giovanni.schiuma@unibas.it Professor Giovanni Schiuma is Professor in Innovation and Knowledge Management and Scientific Director of the Centre for Value Management at UniversitàdegliStudidella Basilicata, Italy. 
Workshop I: Bridging the Global KBD Community
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Workshop II: Advancing MAKCi City Benchmarking
Worshop Proposal for KCWS 2013: 
Advancing MAKCi City-Benchmarking 
Dr. Blanca C. Garcia, MAKCi Awards Chair @ World Capital Institute 
blancagnava@gmail.com 
 
 
2013 KCW Summit Theme: Knowledge cities, regions, nations and societies. 
 
Key Words: Knowledge Cities metrics, indexes and indicators. Value-based Capital Systems. 
Knowledge, City Taxonomies.  
 
 
MAKCi Theme and Objective  
This workshop offers a practical experience on one of the emblematic components of the 
WCI’s KCWS series: the Most Admired Knowledge City Awards (MAKCi Awards). Launched in 
2006 by the Wordl Capital Institute (WCI) and Teleos UK, the MAKCi Awards is an annual 
consultation exercise that advances a number of criteria drawn from state-of-the-art research 
on knowledge-based development (KBD). Inscribed in knowledge-based frameworks, MAKCi 
is based on a knowledge-economy model that involves an assessment of the value base on 
which the future development of a city is made possible through a recombination or trading of 
existing capitals, both traditional and (intangible) knowledge-based capitals. Aim: In this 
opportunity, the aim of the MAKCi Workshop is to invite participants to have a glimpse of the 
MAKCi Framework in order to create a MAKCi Nomination of participant´s home cities with 
relevant knowledge-based initiatives.  
 
MAKCi Relevance to the aim of KCWS 2013  
The workshop will aim to attract practitioners and researchers interested in Knowledge City 
indexes and metrics, which is at the core of KBD interests and the KCW Summit series. The 
workshop will seek to elicit a consensus-building effort amid participants in a simulation of the 
exercise in order to reach a decision on which elements and indicators are successful in 
creating knowledge-based development initiatives for their city-regions.  
 
MAKCi Workshop Audience, Format and Procedure 
The MAKCi Workshop would seek for an Open Space format, 
(http://www.kstoolkit.org/Open+Space), aiming to cover the main topic: Advancing the MAKCi 
Model for City-Benchmarking, but also letting topics emerge from working tables. Open 
Space can work with groups of 5 to 2000, in which the common result is a powerful, effective 
connecting and strengthening of what's already happening in the gathering: planning and 
action, learning and doing, passion and responsibility, participation and performance 
(http://www.openspaceworld.org/cgi/wiki.cgi?AboutOpenSpace). Hence, The expected 
outcome of the MAKCi Workshop is to stir up debate and commitment within the 2013 KCWS 
community. This will also allow room to outline the future MAKCi nominations in preparation 
for future MAKCi exercises, and to collectively explore key topics in the field of Knowledge City 
metrics, indexes and indicators. Workshop Length: 90 minutes. 
MAKCi Workshop Organizer: Blanca C. Garcia. MSc., PhD. Development. . Blanca is a 
Development Policy Assistant Professor at Northern Borderlands Research College (Colef), in 
Monterrey, Mexico. She also carries the Awards Programme Executive Director role at the 
World Capital Institute (WCI). In such capacity, she manages the knowledge-based 
development international consultation exercise known as MAKCi Awards (Annual 
International Most Admired Knowledge City Awards), and participates in the Executive Board 
of the Knowledge Cities World Summit that convenes the Summit on an annual basis.   
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for future MAKCi exercises, and to collectively explore key topics in the field of Knowledge City 
metrics, indexes and indicators. Workshop Length: 90 minutes. 
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Development Policy Assistant Professor at Northern Borderlands Research College (Colef), in 
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WEDDING WEAR CLUSTER IN IZMIR: HOW DOES THE CREATIVE KNOWLEDGE 
ECOSYSTEM SELF-OPERATE?
Onur Mengi1, Koray Velibeyoğlu2
1 Izmir University of Economics, Faculty of Fine Arts and Design, Department of Industrial Design, Izmir, 
TURKEY - onur.mengi@ieu.edu.tr
2 Izmir Institute of Technology, Faculty of Architecture, Department of City and Regional Planning, Izmir, 
TURKEY - korayvelibeyoglu@iyte.edu.tr
The present research aims to analyze the ways of the creative knowledge ecosystem is being 
self-operated in a certain environment in order to comprehend how creativity and knowledge 
flow and exchange are generated within the creative industries framework. Creative knowledge 
ecosystem refers to all the physical and organizational mechanism of the creative environment 
which together form a self-sufficient entity. For this study, how firms feed and supply each other, 
how they survive and sustain their production and distribution processes within such entity thus 
becomes essential. Therefore, a wedding wear cluster in Izmir, Mimar Kemalettin Fashion District, 
has been chosen as a case study. The methodology consists of semi-structured interviews with 
the managers, designers and workers employed in the wedding wear and fashion-linked firms 
located in the district. The data is collected and processed by means of the DICE method. The 
findings reveal particular ecosystem characteristics within the wedding wear cluster, and present 
its current organizational conditions regarding the ecosystem major components; distribution, 
interaction, competition, and evolution.
Keywords
Creative Cluster, Creative Industries, Ecosystem Management, Fashion Industry, Knowledge Ecology
1. Introduction
Examination of the new economy over the last three decades reveals that the competitive advantage 
for cities arises from creativity and knowledge flow as well as exchange of the innovative ideas among 
the workers since they are increasingly important pull factor for the city development and inter-urban 
competition. Within new economic structuring, traditional cultural work (designing, making, decorating 
and performing) started to be emerged with range of creative industries such as advertising, design, 
fashion and moving image media to create new forms of commercial culture. Hence, culture began to 
move much closer to the centre of policy making as a potential economic resource, subsuming into the 
creative industries. In other words, creative industries now appear as an important indicator of post-
industrial new creative economy and serve as a considerable incubator for urban development. Growing 
attention on creative industries and success stories have enabled increasing number of governments 
recognize the significance of certain sectors, wedding wear in our case, and started to develop specific 
goals to develop and merge them into creative industries. Izmir has recently been familiar with the term 
creative industries and increased its focus on the wedding wear sector as a sub-branch of the overall 
fashion industry. Regarding the potential of this sector, Izmir is now being evaluated as a wedding wear 
capital of Turkey. Besides and along with the new economic reconstructing in the city, paving a new path 
for its future development is now seen urgent for the city managerial. Wedding wear sector is thus found 
22
PhD Consortium I
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
in the core of such path for Izmir. This intention brings the existing sector and its creative knowledge 
ecosystem under focus. Therefore, a wedding wear cluster in Izmir, Mimar Kemalettin Fashion District, 
has been chosen as a case study. 
Standardized research formulas have been widely used to investigate the role of the creative industries in 
the city growth. These often have taken the form of quantitative research that links the creative industries 
to the city economic development. However, very little attention is then given to the internal dynamics of 
creative industries; how this flow and exchange are generated within the creative industry framework. 
This research aims to intensify the preliminary studies that illustrate the overall business network and 
locational preferences of the fashion industry in the city of Izmir and to further its analysis to how the 
creative knowledge ecosystem is being self-operated and to bound its focus to a certain wedding wear 
cluster. We approach the creative knowledge here as an ecosystem consisting of people network in a 
creative industry where they share and contribute to their creative and innovative ideas, stimulations, and 
inspirations as well as take roles in the process. This ecosystem includes not only the certain creative 
industries and creative class of which it is composed but some other supporting creative drivers associated 
with it, and also all the physical and organizational mechanism of the immediate environment which 
together produce a self-sufficient entity. For this study, causalities and circularities, how mechanism feeds 
and supplies each other, how it survives and sustains the entire wedding wear production and distribution 
process as a so-called creative cluster becomes essential. The methodology of this study consists of a 
survey conducted with managers and owners of the firms located in the district. The data is collected via 
firm visits and questionnaires with some open-ended questions, and processed through DICE method, 
regarding their very specific ecosystem components; distribution, interaction, competition, and evolution. 
In addition to that, the spatiality of the district as well as their needs and wants and their interrelations of 
the firms are presented in this paper. 
The paper consists of the following sections; the second section begins with discussing how creativity 
is defined in general and what it refers to cities in our time. Then, it carries on with describing and 
understanding the new economy framework by means of the base of this study. Following, previous 
definitions for creative industries are presented. Along with such industries, the emergence of the creative 
clusters is next described. In this respect, ecosystem approach and the creative knowledge ecosystem 
properties in such clusters and its particular specifics are discussed. The third section portrays a case 
study giving general description of fashion industry in Izmir, and then goes into the details for the wedding 
wear cluster and its ecosystem accordingly with the literature review. It then gives brief description of the 
methodology employed in the study. Furthermore, results from a case study and four propositions based 
on the DICE model are analyzed and evaluated. Finally, implications and conclusions for planning are 
discussed.
2. Creative Milieu for Cities
Since the late 1980s and early 1990s, creativity as a term has been regarded, in its broadest sense, 
looking at how knowledge and creativity in practice can help cities to solve their everyday problems. 
Creativity today refers to the production of new ideas and their application built unique works of art, 
design and cultural products, functional creations, scientific inventions and technological innovations. The 
shift towards the production and marketing of creative products and ideas within the creative economy 
associates and the flow and exchange of knowledge and creative environment among workers has 
recently led the emergence of the creative industries and creative clusters. 
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2.1 New (Creative) Economy as a Background 
The twenty-first century has been witnessing a growing understanding of the mutuality between 
creativity, culture and economics. Landry [1], Scott [2], Begg [3], Leadbeater [4], Hall [5], Florida [6], 
Uzun [7], Hutton [8], Durmaz et al [9] have emphasized the rise of new economy which was initially 
named “knowledge” then “creative” over the last three decades. For the concern of this research, we 
approach new of economy within the creative framework. For the last mid century, we have witnessed 
three shifts of evolving production systems and their influence on urban environment. During the 1950s 
and 1960s, urban restructuring was based on industrial development and the growth of size and height of 
the city centers was substantial. Between the 1970s and 1980s when the post-fordist mode of production 
became visible, new service sectors including management, marketing and engineering consulting, 
commercial and industrial real estate were emerged. Consequently, urban area became a part of greater 
global networks. Through the 1990s, new specialized services, information technology, innovation and 
design, cultural production and creativity have led a major change in the spatial and social structure 
of cities. Since then, cities have been shifted and expanded, consequently restructured into a new 
spatial, governmental as well as social structure [10]. Along with the restructuring process, the term new 
economy started to be used for changing economic, technical and social structures in urban areas [9]. 
Examination of the new economy within the creative framework reveals that the competitive advantage 
of cities is derived from investment in marketing the culture as creative industries, creating ideas and 
products they are increasingly important leverages to take role in the global urban competition. On the 
other hand, the creative economy reveals potentials to generate social inclusion, cultural diversity and 
human development [11]. The creative economy is now seen an emerging concept rooted in creative 
assets of the urban environment which likely generate economic growth and development. At the heart 
of the creative economy are the creative industries [12]. For the developing countries such as Turkey, 
have eventually started benefiting from the dynamism of the creative economy and they are establishing 
cross-fertilizer policies to enhance different existing creative sectors.
2.2 The Emergence of Creative Industries 
The choice of the term creative over cultural for industries is actually a reference to the information 
society, the new economic analyses and policy arguments. While the cultural industries are derived from 
the technological advances of the early twentieth century the creative industries emerged as a product 
of the technological advances of the late twentieth and early twenty-first centuries within the knowledge 
society. 
The term creative industries takes its roots from its initial DCMS [13] conception, which was an extension 
(re-conceptualization) of the cultural industries definition. In general, cultural industries are independent 
economic field dealing with production, distribution and intermediation of artistic and cultural products 
or services with creative content whereas creative industries are more business oriented consisting of 
diverse art and design related sectors. The term creative industries was developed in the Anglo-Saxon 
context and first adapted by the Britain’s New Labor government to bring the creative arts into an economic 
policy agenda as leverage. By its definition, creative industries merge art with commerce. In other words, 
it links what is publicly supported and what is commercial [14]. Creative industries encompass a broader 
range of activities that indicates knowledge and information live or produced as an individual unit, and 
indicate all the cultural industries. These activities in different industry categories are largely based on 
the capabilities of creative workers, a substantial realization of artistic or creative endeavors. Perhaps 
the best-known usage of the term creative industries derives from the Department of Culture, Media and 
Sport in the United Kingdom in the late 1990s. The department describes the creative industries as “those 
industries which have their origin in individual creativity, skill and talent and which have a potential for 
wealth and job creation through the generation and exploitation of intellectual property” (p.4) [15]. This 
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contains thirteen creative sectors; Advertising, Architecture, Arts and Antique Markets, Crafts, Design, 
Fashion, Film and Video, Software, Computer Games and Electronic Publishing, Music and the Visual and 
Performing Arts, Publishing, Television and Radio. Yet, classification structure for the creative industries 
varies country to country. Besides the UK DCMS model, there are Symbolic Texts Model that focuses 
attention instead on popular culture [16], WIPO Copyright Model that involves directly or indirectly in the 
creation, manufacture, production, broadcast and distribution of copyrighted works [17], and Concentric 
Circles Model which takes the core creative arts in the form of sound, text and image through a series 
of layers [18]. However, The UK DCMS model makes not much of a difference from the complimentary 
models except their core industries definitions (Figure 1). 
Figure 1 Classification Systems for the Creative Industries of Previous Models (Source: UNCTAD [19]).
Lastly, UNCTAD [19] defines creative industries as series of creation, production and distribution of goods 
and services that indicates creativity and intellectual capital as primary inputs. They all contain a set of 
knowledge-based activities producing tangible goods and intangible intellectual or artistic services with 
creative content, economic value and market objectives. Their research report has taken the creative 
industries as cultural heritage; visual and performing arts; audiovisual industries; publishing and printed 
media; new media; design; and creative services, including advertising and architecture. Specific to our 
approach in this paper, design sector by definition in UNCTAD [19] indicates jewellery design, toy design, 
graphic design, interior design and more importantly fashion design (Figure 2). 
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Figure 2 Our Approach to Creative Industries (Source: UNCTAD [19]).
2.3 Creative Clusters 
The conception of industry clusters points the importance of spatiality, location, settings and inter-firm 
links, networks and connections in productivity, seen as being very central in the context of creative 
industries. Clustering is an act that brings numerous benefits for both firms and the districts or regions in 
where they operate, and creates fostered competition higher productivity, new knowledge and creativity 
formation, increased job availability, innovation and urban growth. The term clusters were originally 
defined by Porter [20] as geographic concentrations of firms producing a particular product or service. 
Porter [21] adds to the definition that “a geographically proximate group of inter-connected companies 
and associated institutions in a particular field, linked by commonalities and complementarities”, while 
also stating that the geographic scope of a cluster can “range from a single city or state to a country or 
even a group of neighbouring countries” (p. 254) [21]. 
Economic wise, clusters are seen as joint formal or informal cooperation spreading knowledge sharing 
through socio-spatial networks. More central to this research, creative clusters differ from typical business 
clusters since there are some additional factors vital to their development and formation. Creative clusters 
goals and intentions are not similar to the regular clusters in a sense that they have additionally social 
concerns as well as cultural objectives [22]. For the concern of this research, agglomeration economy 
arise from the concentration of particular creative industry, namely clusters, with some similarities in 
their localities, geographies and patterns as well as their worker profile, and also from the growth of the 
related creative sectors (i.e. photography from the fashion, or advertisement from the music industry) 
in a specific location. Creative industries do cluster to take advantage from the existence of a skilled 
human capital, creative class and the suitable (in terms of the demands of the firms and workers) land 
and physical environment. In such environments, existing human capital benefits from the face to face 
relations in terms of knowledge evolution. There is also a competitive base for them to develop, promote 
and transfers of their knowledge, skills and innovations. For creative industries, close proximity or with 
strong networks are able to achieve cost advantages and innovations that increase their productivity, 
creativity and competitiveness relative to firms outside the cluster. 
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Furthermore, Florida [6] claims that creative industry clusters in cities where creative people concentrate 
to enable innovation and economic growth. Human capital and the creative class have tended to locate 
where a varied offer of culture, and interesting jobs [23]. Scott [24] has conducted a research on Los 
Angeles and Paris and mainly found out that that creative industries flourish where three conditions are 
met: first, multiple interdependency and agglomerations of competitive firms; second, regional policy 
enterprises that attract and retain these industries and consider their locational preferences; and, last, the 
industries should reflect and capitalize their status and distinction of their urban locations [24]. Creative 
industries today reside at the very center of the cluster phenomenon. Their very unique characteristics 
also come from their ecosystem.
2.4 Creative Knowledge Ecosystem and Its Characteristics
One of the complex aspects characterises the creative environment of the clusters, is the presence 
of particular systems that regulate and inform the environment. These can be identified with creative 
knowledge ecosystem. Starting from its definition, ecology is a field of science looking into the complex 
relationships and interaction among members or species of a certain communities and their relation with 
the environment. Traditionally, it is defined as a scientific study on the interactions that determine the 
distribution and abundance of organisms [25]. Ecological studies are carried out at the levels of species, 
population, community, and ecosystem. Species are the essentials in ecology. A group of organisms 
of the same species occupying constitute a population. Several populations together grow to be a 
community. Thus, the ecosystem includes several living organisms interacting in networks. Ecosystem is 
described by A.G. Tansley in 1935 as “a unit of vegetation which... includes not only the plants of which 
it is composed but the animals habitually associated with them, and also all the physical and chemical 
components of the immediate environment or habitat which together form a recognizable self-contained 
entity” (p.7) [26]. Regarding, we use the ecosystem metaphor to describe creative cluster structure and 
creative industry organization that indicate numerous firms interacting in networks in a particular space 
at a particular time, that grows mutually beneficial relationships with each other and other industries, and 
that are challenged by newly arrivals as well as by new interventions. We define the creative knowledge 
ecosystem as self-sufficient entity that creative intercourse occurs between creative and knowledge 
workers and industries, and their interaction with their environment. Creative knowledge ecosystem is 
an urban space and setting that can allow, support and foster the development as well as the flow and 
exchange of creativity and knowledge. It encourages workers, teams, managers, firms and the whole 
industry towards creative growth and success for cities that are planned on creativity. The development of 
such ecosystem supports and governs the creative and knowledge workers and industries. There is also 
a social aspect within the ecosystems that bounds people together. The ecosystem approach recognizes 
that humans are an integral component of ecosystems [27]. Connection between individuals or groups 
and even firms is not steady or consistent, rather varies over time, and with the diversity, density, intensity 
and quality of interactions [28]. Ecosystem approach to the creative industries and clusters integrates 
many aspects together to produce a dynamic, holistic view of the creativity and its relationship to the 
urban space for the field of urban planning. It addresses many factors that produce today’s dynamism, 
rapidly changing structure, especially the way how creative industries and creative clusters self-operate.
Following the definitions presented by Pirot et. al [26] and Dvir and Pasher [29], for ecosystem 
characteristics such as interrelation and interaction integrity, sustainability, resilience and biodiversity, 
diversity variety creativity, virtuality, spontaneity; ecosystem theories and ecosystem management 
approaches from different fields have lastly introduced a creative view into organizational science that 
has received significant attention [30]. Chen et al [30] in their ecosystem management focused research 
presents four concepts to provide major functions in ecological research. They are distribution, interaction, 
competition and evolution of species and the acronym for this is designated the DICE model [30]. For the 
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interest of our research in the planning field we have derived the necessary tools and methods regarding 
the DICE model. The ecosystem approach to the creative industries and clusters have brought a method 
that intents to examine environmental, economic and social factors for certain sectors and locations. The 
approach in such subject is based on the application of appropriate scientific methodologies focused on 
levels of workers and firms that indicated very specific internal and external processes and interactions 
among each other and their physical space.
3. Case Study
3.1 Fashion Industry in Izmir and Wedding Wear Sector
Izmir, located on the west coast of country by the Aegean Sea and according to the Turkish Statistical 
Institute census record for 2010 with population of 3.9 million has recently been familiar with the term 
creative industries. Since the city of Izmir fell behind in the global inter-urban competition and began 
to lose its attractiveness, Izmir Greater Metropolitan Municipality and Izmir Mediterranean Academy 
that brings various creative professionals and academics from different sectors have started to plan a 
creativity-based development to overcome this deficit. Wedding wear sector is thus found in the core of 
such intention for Izmir, regarding its creative potential as a sub-branch of the fashion industry.
Fashion industry reveals some path dependent development for Izmir, yet still evaluated as an emerging 
creative industry, regarding various weaknesses. Preliminary research conducted by Mengi and 
Velibeyoglu [31] have illustrated that firm clusters, inter-firm networks and linkages, and relationships with 
the supporting creative activities and their market have been reported as inadequate and unorganized 
and lacking of a strong identity for the industry [31]. For the fashion industry network in Izmir, it operates 
through a complex yet very weak and unconnected pattern of networking including following components; 
fashion photography, modelling agencies, fashion designers, retailing (boutiques and franchise), 
accessory (mainly zip and footwear), ready-to-wear, manufacturers (factories), magazine and media. 
For the physicality of the industry, certain points in the centre of the city and the peripheries especially 
industrial zones and free zones appear as major spots, but none of these acts as serving pieces of the 
whole fashion industry. Rather, they are mainly divided into ready-to-wear, accessory and wedding wear 
concentrations. Despite its potential to serve as a creative industry to city where creative class can both 
live and work, the fashion industry is still not well-planned or organized in Izmir [31]. Though having such 
picture for the fashion industry that includes main activities (ex. clothing design, wedding industry), related 
activities (ex. textile and ready-to-wear) and supported activities (ex. events and fashion education), there 
are hardly a complete fashion district for now in Izmir. Yet, wedding wear clustering around the core area, 
in the Mimar Kemalettin Fashion District, is worth mentioning. 
For the wedding sector, Izmir dominates the Turkish market [32]. Throughout the formal meetings with 
Aegean Exporters’ Associations, the share held by Izmir is said almost 70% of the entire wedding wear 
production in Turkey. According to results of the sectoral analysis conducted by IZKA [32], this sector 
has been found sufficient in terms of its production capacity, human resources, financial resources and 
information and knowledge web. Yet, it is unsatisfactory for international trade and marketing. It is also 
insufficient regarding fashion design implications on their products range. For the few recent years, 
national and international fashion events, wedding fairs have started to be held, and there has been 
attempts to shift towards more design based creative production and improvement of the wedding wear 
sector as well as its physical environment [32]. Previous research based on the statistical data and 
conducted with the key actors in the region has presented three major clusters for the Izmir metropolitan 
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area; mature clusters, developing clusters and potential clusters [32]. According to its findings weeding 
sector has been evaluated as a promising one and included in the potential cluster categorization (Table 
1).
Table 1 Izmir Clustering Categories with Sectors [32]
Mature Clusters Developing Clusters Potential Clusters
Sector Cooling, 
Industrial 
Ventilation 
and Air 
Conditioning
Canned 
Food
On-Car 
Equipments 
Chemistry Wedding 
Wear
Logistic
For the last three years, it has been observed that the weeding wear sector has been evolved into 
a developing cluster. Therefore, wedding wear sector is now under focus for the future development. 
There is a need for analyzing the ways of the creative knowledge ecosystem is being self-operated 
in the wedding wear sector in order to comprehend how creativity and knowledge flow and exchange 
are generated within the creative industries framework. Thus, wedding wear sector in Izmir has been 
chosen as a case study. Since the wedding wear is aimed to be a restructuring sector in Izmir, good 
understanding of its structure regarding its creative knowledge ecosystem is therefore very significant to 
the planning field for delivering a creative future. 
3.2 Methodology
The data has been collected through an intense and detailed-questionnaire. The questionnaire has 
been carried out with 12 large scale wedding wear firms located along the main boulevard in the Mimar 
Kemalettin Fashion District where hundreds of firms in various scales are clustered in the entire district. 
Locationally, main boulevard, as a very vivid core of the cluster, has been taken under focus since the 
firms are found here behaving more professionally in the sector. In addition to that, relatively larger size 
firms have been selected randomly and each owner (employer) of the firms has been questioned for 
30 minutes with regard to the DICE questions. Some of the questions have been left open-ended in 
purpose. Their responses have been interpreted within the ecosystem approach. For the data processing 
phase, DICE model proposed by Chen et al [30] has provided a useful tool for us to investigate certain 
components of the ecosystem in creative clusters, in other words, how the ecosystem self-operates.
The questionnaire containing 30 various questions have explored distribution, interaction, competition 
and evolution of firms in the wedding wear sector. For the concern of this questionnaire the followings 
taken by the work of Chen et al [30] are taken into consideration in the data processing:
•	 Knowledge Distribution refers to a snapshot of a given space at a particular moment to understand 
the what is and the how is. Knowledge distribution indicates two further components; knowledge 
intensity and knowledge diversity.
•	 Knowledge Interaction conveys the information flow among different knowledge and creative 
populations in building a base for knowledge and creativity flow and exchange in the sector. The form 
of knowledge interactions can be internal or external. 
•	 Knowledge Competition emerges when firms are under resource constraints, different knowledge 
populations will need to compete in order to grow. If the competition is collaborative knowledge 
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populations share common resources or values while they compete. If it is conflictive knowledge 
populations have direct confrontation for common resources or values as they competing. 
•	 Knowledge Evolution refers to a strategy which is utilized by population to deal with the pressure of 
environmental variability. The pressure coming from internal co-workers and external rivals drives 
these two types of knowledge sources; knowledge mutation and knowledge crossover (Figure 3).
Figure 3 DICE Model as an Approach and Base for the Questionnaire
3.3 Analyses: The DICE Model in the Case
In this section, we apply the DICE model to Mimar Kemalettin Fashion District in order to show how 
creativity and knowledge flow and exchange are generated in the ecosystem of wedding wear sector as 
a sub-branch of the fashion industry in Izmir.
Knowledge Distribution
The results reveal that the work flow in two-third of the firms is determined by a particular composition and 
distribution of many diverse types of knowledge coming from various professions and job descriptions. The 
other 25% of them has been analyzed as being not well organized and lacking of adequate distribution. 
For the distribution within the two-third, each defined job is carried out by particular workers. It has 
been reported that the affiliations and responsibilities within the firms are distributed depending on how 
professional the employees are and how intense their knowledge is at the given tasks. For the overall 
distribution in the case area, the average number of workers employed in firms is 26. For the diversity, 
these jobs indicate Designers, Pattern Makers, Cutters, Accountants, Financers, Sales Assistants, 
Sewers, Logistics, Ironers, Productions and Handcrafting. Among these 11 different jobs, the results first 
illustrates that more than half of the firms hires Designers and Sales Assistants disregarding how large 
or relatively small the number of workers employed at each firm. For the second place, the results show 
that 42% of firms employ both a Pattern Maker and a Sewer. For the intensity, the owners and employers 
have been asked the question of what particularly you are strong at, and the results show that the firms 
have claimed that they are good at marketing and sales covers the percentage of 92%. According to their 
responses, two-thirds of the firms carries out a good design outcome, 67% of them are well concentrated 
on the production process, and lastly half of them carry out a sound and complete exporting.
Knowledge Interaction
The responses show that the workers in 83% of the firms, despite that they work in different units, share 
information, knowledge and creativity internally with each other. These firms have reported that they have 
realized improvements and growth with the help of internal interactions. One of the employers has said:
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There is an ideal work environment here that Designer and Pattern Makers 
work together. They collaborate and interact with each other to bring out the 
best job in the process.
Another two employers have touched upon almost the same point:
For the best design and best service to customers all the workers behave 
as a team here. One transfers his knowledge and creativity to another’s 
within their working environment.
For the external interaction, the results reveal that 57% of the firms does not exchange ideas and does 
not enable knowledge and creativity flow with the other firms in Mimar Kemalettin Fashion District. Only 
the most shared knowledge in the area is marketing and sales strategies with a little percentage of 25%, 
not the design or production strategies among the wedding wear sector. An employer from the firms 
sharing their knowledge has stated that:
We communicate with the other firms in the district about the sectoral 
strategies and future scenarios. Current problems are very much discussed 
within this community locate in Mimar Kemalettin Fashion District.  
Specifically for the (cooperative) interaction with the sector in the district, only 50% of the firms are found 
willing to cooperate with the other wedding wear firms while the other 50% refuses it. In addition, 58% of 
them currently work together with the supporting creative industries (e.g. magazine, fashion photography). 
However, two-third of the respondents has underlined the importance of external interaction with the 
supporting industries to the wedding wear sector. Furthermore, 90% of the firms follow the recent global 
trends in design and 58% of them in exporting. Moreover, almost all of them (92%) have reported that the 
international wedding wear fairs are very important for marketing and international recognition.
Knowledge Competition
The firms have been asked to describe the type of competition both in the district and in the city as a 
sector. The results illustrate that half of the firms describe the competition among the firms cooperative 
while the other half says that there is a conflictive competition in Mimar Kemalettin District. Regardless 
the cluster in the district, for the entire wedding wear sector in Izmir, the competition occurs among 
different firms have been portrayed cooperative rather than conflictive.
Knowledge Evolution
The results show that 77% of the firms have supported some training and learning programs to improve 
the professional development and knowledge. More than half of these firms have enabled their employees 
to take training programs in design. The rest of them have supported the trainings in foreign language and 
exporting. Two-thirds of the firms have benefited from these programs in terms of knowledge mutation, 
development and organizational enhancement. Three employers have touched upon almost the same 
point:
After the training program in design, we, as a relatively large scale wedding 
wear company, have ended up good design outcomes and brought up up-
to-date designs into the sector.
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Another two employers have mentioned about the necessity of the use of foreign language for the 
knowledge mutation and they highlighted the same issue:
Regarding the outcomes of the previous trainings that our employees have 
been given, the knowledge within the firm is accumulated, regenerated and 
distributed again. We see this vital for the firm enhancement and sectoral 
development. These improvements have also resulted in better connection 
with the wedding wear sector outside the country.
Almost all of the firms have been found having international connection for exporting their goods. Almost 
all of them (92%) have responded that international connections with the wedding wear buyers have 
contributed to their knowledge evolution and enhanced their overall motivations and performances. 
Employing a designer is also a good contribution to their evolution. 83% of the firms hire designers in 
their organizations.
For the knowledge crossover as an external driver to the evolution, two-third of the firms has acquired 
employers from other firms. Three firms have underlined the knowledge growth driven by input from 
external organizations:
Considerable new knowledge derived from outside the firm through hiring 
someone experienced in the district has enabled better knowledge flow and 
experience share among the employees and workers within the company. 
The company has had a chance to evolve via better performance.
Another two employers have said:
Hiring a new employee from another company located in the district has 
considerably added to the sale performance and exporting skills of the firm.
The questionnaire has also revealed that employing from outside the cluster around the city itself is 
rare. Rather, the firms prefer people experienced in Mimar Kemalettin Fashion District, especially in 
the wedding wear sector. Moreover, according to the results, two-third of the firms does not adopt new 
designs, materials and production technologies from the other firms located in Mimar Kemalettin Fashion 
District.
After having analyzed the results of the questionnaire, the findings will be assessed regarding how wedding 
wear cluster in Mimar Kemalettin Fashion District self-operate as a creative knowledge ecosystem itself. 
The findings for each component will be explained in the following section.
3.4 Evaluation of the Findings from the Ecosystem Perspective
Since we take the case study as a sample group of the overall ecosystem clustering in the Mimar 
Kemalettin Fashion District, it allows us to observe the followings in its creative knowledge ecosystem:
The Distribution: Diverse, Market and Sale Intense 
If the success of a firm is determined by the quality of a particular type of knowledge and by the composition 
and distribution of many different types of knowledge and creativity, then the case study reveals that the 
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overall ecosystem here is profitable. There is a diversity in the inner structure of wedding wear firms. 
Their structures consist of heterogeneity of various professions within. Every worker is affiliated by a 
specific job and the firms encompass employees with different capabilities. Only few of the firms are 
unorganized in this regard. Designers and sales assistants cover considerable place in this ecosystem. 
For intensity, the firms are good at marketing and sales. On the hand, they achieve good design outcome 
with regard to their knowledge and designer engagement. As the number of specified job description and 
diversity increase, each employee becomes more professional and the knowledge intensity is reflected in 
the overall performance. These provide strength to ecosystem to survive. Therefore, maintaining a proper 
level of diversity is necessary and the workers affiliated with particularized functional units is internal to 
the creative knowledge ecosystem.
The Interaction: Inter-unit Sharing, Problems with Inter-firm Knowledge Exchange
The form of knowledge interactions can be internal where knowledge and creativity to be shared among 
different populations in the same firm, or external where knowledge population communicates with other 
knowledge populations outside the firm. Within Mimar Kemalettin Fashion District, different workers 
benefit from inter-unit knowledge sharing under the firms. Such internal interaction is strongly associated 
with performance improvements such as bringing out the best job and behaving as a team. Diverse job 
affiliations transmit knowledge and creativity internally inside the firms. Outside the firm boundaries, 
regarding the interaction with the other wedding wear firms within the ecosystem, knowledge is only 
shared for the sectoral issues. Design, creativity, and production knowledge is found not collective. In this 
regard, inter-firm interaction occurs very rare in the ecosystem in terms of knowledge and creativity flow 
and exchange. Only half of the surveyed organisations have been found willing to cooperate with each 
other for the wedding wear sector. Supporting creative industries are evaluated necessary and needed 
as a mean of external interaction outside the ecosystem. In practice, however, not much of the firms 
have connections with these industries. On the other hand, almost every firm within the ecosystem follow 
the global trends and international fairs for the sector. For the ecosystem to survive through external 
interactions, all the firms are aware of the importance of marketing and international recognition. Sharing 
culture within the firms leads internal interactions in individual companies. Yet, outside the companies, 
within the ecosystem external knowledge and creativity flow and exchange do not very much occur. 
However, outside the ecosystem, external interactions such as pursuing recent developments around the 
world contributes to the ecosystem survival. In this regard, not in the ecosystem but outside knowledge 
is being introduced to the cluster.
The Competition: Cooperative vs. Conflictive
The competitive behaviour affects the firm’s ability to manage its creative knowledge effectively. To 
certain extent, competition between the firms is beneficial to ecosystem to operate effectively. In Mimar 
Kemalettin Fashion District, the cluster consists of both conflictive and collaborative competition behaviour 
within the cluster. Regardless, it is portrayed in this case study that there is a win-win situation among the 
firms within the entire sector in Izmir. In other words, the wedding wear sector in the city scale is more 
cooperative rather than conflictive However, again, inside the cluster ecosystem, both a win-win and win-
lose competition occur. 
The Evolution: Open to Professional Improvements, Powerful Knowledge Crossover
It is the dynamic capability, to which every firm should strive to integrate, build and reconfigure their 
competences under a rapidly altering environment. In knowledge evolution, two major forces will cause 
transformation and affect the evolutionary patterns; knowledge mutation as an internal force to improve 
its environment and overall performance, and knowledge crossover that is initiated by forces outside 
a knowledge community, such as hiring a new workers or designer from a competitive organization. 
In this case study knowledge and creativity has been evolved in the firms over time through training 
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programs, seminars and courses. Their evolutions are said can be read in their design outcomes, and 
overall performances in marketing and exporting. Moreover, their international connections realized with 
the buyers from all around the world and hiring designers have considerably contributed to enhance 
their overall performances and surely to the ecosystem durability and recognition. Very large number of 
the firms acquires employers from the other firms within Mimar Kemalettin Fashion District. Regarding, 
they realize knowledge growth through knowledge crossover. By means of such acquisition, knowledge 
and creativity flow and exchange increase considerably within the ecosystem. Despite the firms employ 
workers previously worked in different firms in Mimar Kemalettin Fashion District; they do not introduce 
new developments of design and production from the other firms. In this regard, sectoral connections with 
the city are loose and the ecosystem itself operates its dynamics within its boundaries. The firms are very 
open to self improvements that will eventually enhance their overall performance in design, marketing 
and exporting.
4. Conclusions
Within the new creative economy, creative industries function as a significant leverage for urban 
development. Increasing motivation on creative industries both in theory and practice have stimulated 
various governments all over the world and enabled them to focus on the utilization of certain sectors, 
wedding wear in our case, and to produce certain intentions in order to develop and merge their creative 
sectors into creative industries. Since wedding wear is a growing sector in Izmir, good understanding 
of its very inner structure evaluated with the creative knowledge ecosystem perspective is therefore 
important for planning in the creative industries framework. Unlike the standardized research formulas 
widely utilized to investigate the role of the creative industries, this study has investigated the internal 
dynamics of creative industries through creative knowledge ecosystem; how this flow and exchange are 
generated within the creative industry framework.
Since we describe the creative knowledge ecosystem as a self-sufficient entity that creative intercourse 
occurs between creative and knowledge workers and industries, and their interaction with their 
environment, the ecosystem found in the wedding wear cluster Mimar Kemalettin District illustrates that 
such ecosystem support and foster the development as well as the flow and exchange of creativity and 
knowledge to certain extends. In this case study, there has been found, first, that knowledge diversity 
have considerable effects on firm performance in the sector. The knowledge distribution has been found 
the most significant factor for the clustering ecosystems. The internal structures of the firms are mostly 
heterogeneous in terms of the affiliations of employees within the firms. Since the more intense and 
diverse knowledge is, the better chances for the firm can outperform better, we conclude that there is 
an ideal work environment in our case where heterogeneous group work together as team owing to 
that diversity and intensity. Also, employers and firm owners questioned underline the importance of 
the need for designers in the sector. Thus, designer carries to a considerable importance to the firms. 
Second, inter-firms interactions within the ecosystem are vital for the ecosystem to sustain. Regarding 
to the sharing culture within the firms, internal interactions are strong in individual scales. However, in 
the case of Mimar Kemalettin Fashion District, external knowledge and creativity flow and exchange are 
disappointingly secondary within the cluster. In this regard, not inside the ecosystem but the knowledge 
outside the ecosystem is transferred to the wedding wear sector. Only the external interactions with 
the outside knowledge add to the ecosystem survival in our case. Third, for the ecosystem to maintain 
and precisely operate, collaborative culture should be maintained and promoted while a certain degree 
of conflictive competition must be managed. However, not only the competition among firms within the 
ecosystem but also among the workers in the same firms should be analyzed and evaluated in further 
studies. This would give more accurate results that will more contribute to the understanding of how 
ecosystem self-operates. Forth, evolution of this ecosystem is based both knowledge mutation and 
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knowledge crossover. It has been found that new knowledge acquired from outside sources contributes 
to the good design and overall sectoral enhancement and development of the ecosystem in our case. 
Thus, supporting the specific programs, seminars and courses on design and internationalization should 
be carried on. However, evolution relies on much outside knowledge sources such as hiring someone 
experienced in the district should be carefully monitored and kept limited. 
In short, the case study has found that inter-unit distributions, interactions and improvements occur only 
in a single firm is not enough for the ecosystem survival in the long-term period. Rather, distributions 
depending on each firm abilities and skills within the ecosystem should be made in the scale of the 
cluster. Such distribution would contribute to building more intense inter-firm interactions. Interactions 
whether internal or external should not be steady or consistent to maintain the ecosystem functioning. 
The more frequent interactions occur, the more quality of knowledge populations emerge in a community. 
Collaborative competition relies on a cooperative culture in this ecosystem and should be maintained, 
while conflictive competition must be controlled by certain assessments and evaluations. Internal evolution 
can be advanced through various policies in the ecosystem. Dependency on the external knowledge 
source is also dangerous for the ecosystem and should be carefully managed.  
Such ecosystem approach based on the DICE model to cluster in Mimar Kemalettin District has provided 
a new perspective to investigate the wedding wear sector as a sub-branch of the fashion industry. This 
paper has added to the very limited literature in Turkey including Izmir, and contributed to the general 
discourse on the subject of creative industries. More specifically, present work illustrates a preliminary 
analysis of creative knowledge ecosystem of a particular creative industry concentrated in a certain 
location. Lastly, this research is a pilot study of an ongoing PhD dissertation. For methodologically the 
present study has proved that the convenient method should be depended more on in-depth interviews 
other than questionnaire with open-ended questions. It would be more beneficial to hear more innate 
personal experiences from the firms that would later be decoded in terms of the creative knowledge 
ecosystem operations. 
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In the context of the global warming and the energy crisis, the low-carbon economy based on “low 
pollution, low energy-consuming” has become the focus of the whole world. Shenzhen, China’s 
finance centre, information centre, high-tech industrial base and trade and business centre of 
the South China, is also one of the first pilots of low-carbon cities. Incentives of policies play an 
important role in the process of the development of low-carbon economy. The paper compared 
the main policy instruments facilitating the development of low-carbon economy from the angle 
of the nature of low-carbon economy, and summarized Shenzhen’s incentives of policies in the 
process developing low-carbon economy, meanwhile proposed innovative policies including 
the equitable distribution of low-carbon benefit, the policy preference of low-carbon industries, 
incentives of low-carbon financial taxation, the certification of low-carbon products, and low-
carbon typical demonstration.
Keywords
Incentives of policies, Innovative policies, Low-carbon economy
1. The nature of low-carbon economy
The concept of low-carbon economy was initially proposed by UK Energy White Paper [1] named our 
energy- creating low-carbon economy issued in 2003. Low-carbon economy is defined as producing 
more products by using less natural resources and generating less pollution, namely the higher rate of 
using resources, and contributing to enhance the life standard and the life quality.
In terms of the nature of low-carbon economy, it is necessary to be back to the core of environmental 
economics, the externality. Marshall (1890) [2] initially proposed the concept of the externality. He created 
the pair of concepts of eternal economy and internal economy when he had been analysing individual 
manufacturers and industrial economy.
Pigou systemized the externality in Welfare Economics. Pigou(1920)[3] stated that the government 
intervenes the deployment of resources, limits monopolism, and protects competition. 
Baumol(1952)[4] thought, the definition of the externality is that due to the expansion of the industrial 
scale, especially, increasing production in the condition that other manufacturers stay constant, makes 
an individual manufacturer’s cost of production decrease.
The economic nature of carbon emission is the externality [5]. Because the emission of greenhouse gases 
belongs to individual behaviour, others bear consequences resulting from the emission together, so the 
external cost exists. However, the cost is not brought into personal determination. Carbon emission 
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belongs to the phenomenon of negative externality which means the marginal social cost is higher than 
the marginal personal cost. 
The economic nature of carbon reduction is also the problem of the externality. All the people share 
benefits resulting from reducing greenhouse gases by a part of people, so several external profit exists, 
which is not really reflected in the benefits of personal carbon reduction. Carbon reduction belongs to the 
phenomenon of positive externality which the marginal social benefit is higher than the marginal personal 
benefit [6]. 
2. Primary policy instruments facilitating the development of low-carbon 
economy
The economic nature of carbon emission and carbon reduction are both the externality, so it’s necessary 
to eliminate the externality to promote the development of low-carbon economy. Economists have different 
viewpoints on how to internalize the externality.
A group of economists represented by Pigou thought it is a relatively good way to solve the problem of 
the externality by means of intervention, taxation and allowance. Because levying lets those who produce 
the negative externality undertake the cost of the externality, and allowance is a kind of reward to the 
behaviour of positive externality [7]. 
Alike Pigou’s tradition, famous economist, Stigler (1971) [8] thought that the government plays an important 
role in rectifying elements of the externality. However, different to economic measures, he asserted that 
the government governs and guides through administrative measures. And one important policy is directly 
formulating the number which external economy allows, for example, as to pollutes, setting the criterion 
of the emission has become a typical administrative measure many governments adopt [9]. 
The famous American economist, Arrow, who won the Nobel Prize in Economics, did research on solving 
the problem of the externality through legal measures from the aspect of information economy, and 
proposed a creative train of thought [10]. Arrow brought the information structure and market forces into the 
study on solving the externality through legal measures, which gives people new revelation[11]. 
The founder of New Institutional Economics, Coase proposed methods of internalizing the externality 
through the market. He thought, under the premise that property is clarified and the transaction cost 
is enough low, voluntary negotiation and market transaction also can realize the internalization of the 
externality [12]. In Coase’s opinion, the externality can be completely solved by personal contracts. 
In summary, measures which are used to rectify the externality in western countries can be classified into 
five kinds, administrative measures through control and guidance, economic measures through taxation 
and allowance, legal measures by formulating rules and information structures, the trade of pollution 
permits with voluntary consultation and educational measures based on “Conscience effect” [13].
According to the difference of the way of changing, policy instruments facilitating the development of low-
carbon economy mainly contain, direct regulation, carbon tax, carbon emission trading, fiscal subsidies, 
governmental purchase, governmental proposal and so on.
3. Analyse and learn from incentive policies which Europe Union, USA, and 
Japan develop low-carbon economy
From United Nations Framework Convention to Kyoto Protocol, from Bali roadmap to Durban Climate 
Conference, for the moment, the way to settle the global warming and the energy crisis is gradually 
certain. Transforming to low-carbon economy has become the inevitable choice for the sustainable 
development of economy and society all around the world [14]. Countries in the world take part in the army 
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of developing low-carbon economy one after another, and grope the mode of the development of low-
carbon economy which is suitable for them, and has adopted a number of incentive policies, many among 
which are original and effective measures. 
3.1 Developed countries’ practices
The EU has always been the advocator who responds to the climate change and actively promotes 
carbon reduction of greenhouse gases, and the most important power to push the world to develop low-
carbon economy. The prior chief economist of the World Bank, Nicolas Stern (2006) organized to write 
The Economics of Climate Change, and began to call on the world to transform to low-carbon economy, 
and pointed out that the world invests 1% of GDP every year to avoid the loss of 5%-20% of GDP every 
year and that countries should develop low-carbon economy as soon as possible [15].
United Kingdom initially proposed the concept of low-carbon economy. Recently, UK has gradually 
established the Interactive system that the government leads, government sectors, all the industry fields 
and all citizens participate together. 
In recent years, EU takes low-carbon economy as the new industrial revolution, and takes a series 
of effective measures to promote the development of low-carbon industries, encourage pioneer and 
innovation, and enhance the competiveness of industries, in order to drive European economy to 
transform to the direction of high energy-efficiency and low emission. 
Germany is the benchmarking country which pays much attention on the exploiting and using new energy 
and renewable energy in Europe Union [16]. Germany revised Energy Tax Law, and clearly represented 
expense of environmental protection in the price of traditional fuel. In 2007, Germany issued “High-Tech 
Strategy of Climate Protection”, and Renewable Energy Heating Law and Renewable Energy Grid Law 
in 2008[17].
Form the formulation of emission indexes, to the investment of study and research funds, the proposal 
of the organism of carbon emission trading, the formulation of the criterion of energy saving and 
environmental protection, and then the promotion of low-carbon projects, EU always takes initiatives, 
carries out effective policies and measures, lead members to development low-carbon industries, and 
keep the leading place and competitive advantages in low-carbon region.
USA is the country which emits the most greenhouse gases in the world, and in 2001 announced to quit 
the Kyoto Protocol agreed in 1997. However, USA has never relaxed decisions which supporting domestic 
development of low-carbon economy. USA has accumulated helpful experience of permits trading. In 
the early 1970s, USA began to accumulate explore the trading of carbon emission permits. Voluntary 
reduction markets in USA develop rapidly [18]. Although USA quitted the Kyoto Protocol, domestic voluntary 
reduction markets develop rapidly. Since Chicago Climate Exchange began to be operated, USA has 
formed a multi-level and diversified carbon trading market based on voluntary reduction market which 
includes voluntary quotas and the trading market of Chicago Climate Exchange. Green Exchange in 
New York operated in 2008 engaged in voluntary project markets in accordance with voluntary emission 
reduction standards, and Futures and options trading products of EUAs and CERs. Besides, there are 
regional compulsory quota markets, including U.S. regional voluntary greenhouse gas emission reduction 
plan operated in 2008, and Western Climate Initiative and The Midwest Greenhouse Gas Reduction 
Agreement which are still under preparation [19]. 
State governments in USA took initiatives in emission reduction. Many state governments generally 
have enthusiasm in developing low-carbon economy. More than 40 states have carried out regulations 
on emission reduction of greenhouse gases, and over 20 states have issued policy measures which 
encourage the development of renewable resources. In 2005, 28 states in the east and the Columbia 
region formulated Clean Air In-testate Rule which proposed in 2015 achieved More than 70% reduction 
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of emissions of sulphur dioxide, and more than 60% reduction of emissions of nitrogen oxide based on 
emission levels of 2003; and that health and welfare gains reach $ 100 billion [20].
USA adopted several Motivating fiscal policies [21]. In recent years , the United States have worked out 
some fiscal policies which develop clean energy, save energy and reduce consumption, encourage 
consumers to use energy-saving equipment and purchase energy-efficient building, mainly by using 
subsidies and tax concessions to simulate efficiency of energy use, and formulating subsidy periods. 
As the initiative and advocating country of Kyoto Protocol, Japan develops low-carbon economy 
emphasized on the cooperation and mutual influence of the overall society. In June 2007, Japan announced 
the “21st Century Environmental National Strategy” to further determine the strategic objectives of the 
development of low-carbon economy [22]. Besides, in 2009, The Japanese government reset the subsidy 
policy to encourage the development of solar energy industry, which complements 50% of the instalment 
costs of solar power generation equipment [23].
In this way, the Japanese government step by step, gradually clear the basic concept of building a low-
carbon society, that is to achieve the lowest carbon emissions , affluence simple way of life and to ensure 
that the source of carbon dioxide absorption. 
3.2 Experiences from developed countries
From the Above developed countries, the development of the theory and practice of the incentives of the 
low-carbon economy, at least we can learn the following experiences for our country.
Firstly, developed countries attach great importance to a low-carbon economy, which elevate the 
development of low-carbon economy to the height of the national strategy, and included into medium-and 
long-term development plan. Meanwhile, they continuously introduced laws and regulations compatible 
with the development of low-carbon economy, to establish the legal protection system for low-carbon 
economy.
Then, developed countries, in particular, focus on the use of tax incentives in the policy, mainly including 
government investment, financial subsidies, government procurement, tax breaks and tax credit of energy-
saving equipment and accelerated depreciation and other means. Different incentives were developed 
according to the focus and purpose of the development of low-carbon economy.
Again, developed countries support the development of low-carbon economy by means of low-carbon 
research and development and low-carbon innovation. In low-carbon policy system, the point is 
encouraging the development of new energy and the improvement of energy efficiency, especially in 
research and development, application and transfer of low-carbon technology has become the top priority 
in the promotion of low-carbon development a top. in the process of formulation and implementation of 
policies, the government has created or got help from the aid of some “middle power”, for example, the 
creation of the carbon fund with an independent legal status to manage and use part of the climate change 
tax, to promote the participation and cooperation of the government, enterprises, industry associations, 
consulting firms, investment companies, research institutions and the media, and many other forces. The 
government leads the broad social capital through the investment of public funds.
Finally, developed countries have strengthened the collaboration of carbon reduction all around the 
world. The British Government together with 8 industrial powerful countries and the EU partners, will 
do research and development on technologies which curb climate change, to achieve goals of carbon 
reduction, but also to help other countries, especially developing countries, reach self-determined levels 
of carbon reduction, to make British maximize returns[24].
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4. Incentives of Shenzhen developing low-carbon economy
Shenzhen has become a city with state influence after 30 years’ development. Meanwhile, Shenzhen, as 
the leading city in the development of the whole country’s economy and one of the first trial low-carbon 
cities, is responsible and accountable for the role of the vanguard. Shenzhen is also walking in front of other 
cities in the country in the development of low-carbon economy, for example, governmental regulation, 
green procurement, green transportation, taxation and subsidies, financial support, guarantee policy, 
and Energy Management Contract. Combining the theoretical foundation and Shenzhen’s practices, the 
paper proposed several innovative measures.
4.1 governmental regulations
In order to carry out national laws and regulations about energy-saving and environmental protection, 
improve the living environment in Shenzhen, and improve the energy efficiency in the process of residential 
buildings, Housing and Construction Bureau of Shenzhen City, released “Shenzhen residential building 
energy-saving design standards implementation details” on 7th March 2006. In July 2006, Shenzhen 
passed China’s first specialized local building energy-saving regulations - “Building Energy Conservation 
Regulations of Shenzhen Special Economic Zone”. After the implementation of the Ordinance, projects 
of energy-saving buildings are growing rapidly. The energy-saving of buildings in Shenzhen City has 
been promoted in the province and across the country. Shenzhen is taken as the innovation base of the 
Nationwide Building energy-saving work, and the banner of the energy saving work by the Ministry of 
Construction. 
4.2 Green procurement
On 13rd April 2006, Shenzhen municipal government officially launched the “Pengcheng waste reduction 
“ action, which encourages enterprises to improve output efficiency per unit of resources, reduce the 
consumption of resources and energy, and reduce emissions of waste in the production process, and 
provides a platform for the majority of enterprises to reflect the social responsibility and demonstrate 
good environmental image at the same time. Since the start of the action, the majority of enterprises are 
encouraged to register and actively participate. A total of more than 100 companies have joined the ranks 
of waste reduction. These companies have carried out content-rich, various forms of activities about 
water-saving, energy-saving, pollution reduction and reducing consumption, and achieved preliminary 
results. Green Procurement Declaration Conference hosted by Shenzhen Environmental Protection 
Bureau, a total of 13 production enterprises including Huawei, Foxconn, Fuji Xerox, sent representatives 
signed a commitment solemnly in the green consumer Declaration which promised to establish green 
procurement certification system within the enterprise. 
In order To encourage much more enterprises to actively implement green procurement, environmental 
protection departments in Shenzhen have signed a “the green procurement cooperation agreement “, 
with the first batch of 15 companies in 2008. The government will regularly provide information about 
environmental protection to the cooperative enterprise freely, and increase large technical guidance and 
policy support. Enterprises promise to undertake a more comprehensive green procurement, which use 
environmentally-friendly products in the case of the same performance, no procurement of backward 
production technology and products containing hazardous substances, and no procurement from the key 
enterprises in serious environmental violations. 
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4.3 Green Transportation
Shenzhen, as a national low-carbon eco-demonstration city, makes efforts to build a green transportation 
system, and has become the world’s largest new energy vehicles used in public transportation areas of 
the city, forming the shape of the new energy automotive industry and industry chain, which has laid a 
solid foundation for the sustainable development of the new energy automotive industry. 
New energy automotive industry in Shenzhen was started in 2004. Shenzhen has been included in 
the pilot cities of demonstration and extension - the first ten city with one thousand energy-saving and 
new energy vehicles and pilot cities of private purchase of new energy vehicles. Thus, Shenzhen has 
become one of the minorities of the “double pilot” cities. Shenzhen has more than 3000 new-energy cars, 
ranking first in the country. Since been identified as a new energy vehicle demonstration city, Shenzhen 
has formulated a series of policies, and vigorously support the promotion and application of new energy 
vehicles. Moreover, to meet the demand of charging new energy vehicle, Shenzhen also has prepared 
“ short-term construction plan of new energy bus stations” and “ the implementation of public charging 
facilities of new-energy cars”, and plans to construct more charging facilities of all kinds of buses and 
cars, in order to meet needs of charging new-energy cars. In 2010, Shenzhen issued a circular to clear 
that charging piles of new-energy vehicles will be installed in the city’s residential areas and social public 
parking batches, and explore to include the allocation ratio of charging piles into the design specifications 
of the new property. 
4.4 Taxation and subsidies
Shenzhen tax department makes full use of national fiscal policies around the four pillar industries identified 
by the municipal government, and give full play to these industries’ role of “the powerful energy-saving 
force “in the economic development, strongly promoting the transformation of the development pattern of 
Shenzhen Special Economic. Policies include preferential income tax and reform policies of value-added 
tax encouraging the development of high-tech enterprise, tax incentives and financial support policies to 
support the development of the financial industry, preferential income tax and relief policies to encourage 
the development of logistics enterprises and cultural enterprises. 
Shenzhen attaches great importance to energy-saving work, focusing on the use of fiscal and tax 
policy levers to pry the door of the market. “ Shenzhen Energy discount interest project the Interim 
Implementation Measures “ was issued as early as in 2001 , provide the full discount for the use of 
bank loans of enterprises to develop energy-saving technologies , produce energy-saving products, and 
implement energy saving projects. 
Taxation policies should contribute to the guidance to low-carbon economy. The regulation of taxation on 
economy has dual effects. Therefore, attention should paid to bot only the encouraging effects of taxation 
on economy, but also restricting effects of taxation on low-carbon economy[25].
On the other hand, Shenzhen can actively build development fund of renewable or low-carbon technologies 
by levying carbon tax, and use carbon tax policies to guide and encourage enterprise to apply low-carbon 
technologies and promote the upgrading of traditional industries.
4.5 Financial support and guarantee policy
With Energetic efforts of the regulatory authorities , the Shenzhen Banking seriously implement the central 
strategic plan to accelerate the transformation of economic development mode , and strongly support green 
credit , continuously increase financial products and institutional innovation , and combine the support 
for the country’s economic transformation with autologous development strategy, and comprehensively 
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promote the construction of green credit capacity through the credit system , development of green credit 
products , learn international advanced experience and other measures. In recent years, Green credit 
maintains high-speed growth, and its competitiveness and influence is growing, and has achieved good 
economic and social benefits.
4.6 Energy Management Contract
Contract energy management is a service mechanism which uses market-based instruments to promote 
energy-saving mechanism, so as to reduce the financial and technical risk of energy transformation 
of enterprises that use energy, and to fully mobilize their enthusiasm to implement energy-saving 
transformation [26].The mechanism encourages enterprises to fulfil the duties of their own emission 
reduction through CDM projects, and at the same time, also receive direct economic benefits.
Starting in 2005, some enterprises in Shenzhen have participated in CDM projects. As of November 
26, 2008, Shenzhen enterprises participated in a total of 10 CDM projects. From the types of projects, 
the majority is the development of new energy; from the quantitative point of view, the same period the 
national number is 1700 in the same period, thus the number of projects Shenzhen participated is small.
4.7 Carbon emissions trading
Shenzhen, as one of the first pilot cities to start carbon emissions trading, has determined the target of 
21% reduction in carbon intensity in the “Twelfth Five-Year “ period. Shenzhen will start carbon emissions 
trading in 2013, and has initially identified nearly 800 companies of 26 industries and included them in the 
list of mandatory emission reduction. Shenzhen is also considering the synchronization establishment of 
direct carbon markets and the indirect carbon trading market, and special setting up the building sector 
in the carbon trading market, to provide better service for inter-regional carbon trading. The rule-making 
and design of trading support system design of Shenzhen carbon emission trading has been basically 
completed, and has entered the stage to talk with enterprises about verification and quota allocation. 
“Certain provisions of carbon emission management in Shenzhen Special Economic Zone” was adopted 
on October 30, 2012, and was taken effect from the date of adoption. This is China’s first local laws and 
regulations that regulate carbon emissions trading. The legal profession said the move was benefited 
from Shenzhen fully exercising the larger legislative power of the city, making many legal predicaments in 
China’s carbon emissions trading break through, which will be a major institutional innovation of China’s 
carbon emissions trading pilot.
4.8 The certification scheme of low-carbon products 
The certification logo of Low-carbon products certification logo takes product as a chain, to attract the 
society as a whole in the response to climate change in the production and consumption. By granting the 
low-carbon label to products, a customer - oriented purchasing and consumption pattern is promoted to 
the community. Customers’ choice of consumption will Guide and encourage companies to develop low-
carbon technologies, to transform to a low-carbon mode of production, and ultimately achieve the effect 
of reducing global greenhouse gas. Because of this effect of the certification of low-carbon products, 
foreign certification projects of low-carbon product certification have mushroomed in the last two or three 
years, and continue to emerge. At present, a dozen countries, including Germany, Britain, Japan, and 
South Korea have carried out low-carbon product certification. 
The level of carbon emission of products in the process of production and consumption is identified by 
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the impartial certification bodies, on the one hand, which prompts producers to establish and improve 
the production and assurance system of low-carbon products, on the other hand, which increases public 
recognition of low-carbon products and technologies to guide consumers to buy low-carbon goods, and 
to guide the development of habits of low-carbon consumption.
4.9 The demonstration scheme of low-carbon models
The development of low-carbon economy is the social problems related to the common interests of the 
entire society. The level of public awareness of the low-carbon economy determines their enthusiasm to 
participate, and in turn affects the pace of development of low-carbon economy. Therefore, raising public 
awareness of participation is the basic guarantee for the development of low-carbon economy. Public 
participation can gather the people’s wisdom, absorb different fields of knowledge, and provide timely 
and effective information for the government, so as to enhance the innovative capacity of government 
policies. While the construction of The advocacy mechanism of The combination of government, media, 
enterprises and the public, which helps widely disseminate low-carbon scientific knowledge through 
newspapers, television, radio , Internet and other means , low - carbon typical demonstration mechanism 
, the low-carbon demonstration scheme can be implemented, which establishes a model community, 
demonstrates the model enterprises, the model families, and the model persons. This will not only 
encourages people to actively participate in low-carbon action, but also effectively direct to accept a low-
carbon lifestyle and develop a low-carbon lifestyle. It is significant and effective to the development of 
low-carbon economy to encourage the public and enterprises to actively and consciously participate in 
the development of low-carbon economy, and form harmonious and perfect interaction of the government, 
enterprises and the public.
5. Conclusion
Flexible and effective low-carbon incentives give full play to the role of market-oriented policy tools, 
which mobilize enterprises’ enthusiasm to invest in low-carbon projects and residents’ initiative to buy 
low-carbon products, and effectively stimulate low-carbon innovation. Therefore, the formulation and 
innovation of low-carbon policy is an important driving factor in promoting a low-carbon economy, and 
also an important measure to support the development of low-carbon economy in Shenzhen.
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SOCIAL CAPITAL AND KNOWLEDGE CITIES: 
EMPHASISING NEW EPISTEMOLOGICAL FRAMEWORKS 
FOR SUSTAINABLE SOCIETIES IN URBAN PLANNING
Caroline Osborne
University of the Sunshine Coast, Sippy Downs, Queensland, Australia, caroline.osborne@usc.edu.au
A Knowledge City can be defined as ‘a region that bases its ability to create wealth on its capacity 
to generate and leverage its knowledge capabilities through knowledge-based extended networks 
formed by enterprises and people’[1].  In bridging the gap between contemporary rational 
planning approaches and the sustainable cities of the future, knowledge cities and social capital 
can provide complementary epistemological frameworks to transcend some of the limitations of 
spatial governance in urban planning contexts.  
With the global trends of population growth, ageing and urbanisation looming large on the 
horizon[2], the mandate of the urban planner is to respond with strategies and approaches from 
the sustainable development domain.  Whilst theory from knowledge-based cities recognises the 
“primacy of intangible assets” in the evolution of knowledge cities[3], efforts towards sustainability 
have often posited social sustainability in a sub-ordinate relationship with environmental and/or 
economic sustainability, failing to delve into the factors that sustain a community of people or 
value the intrinsic value of society in its own right[4].
The Knowledge Cities of the future will require strong social capital due to the sophisticated 
relational networks implicit in knowledge cities theory.  The objective of this paper therefore is to 
examine how social capital and knowledge cities can provide new epistemological frameworks for 
sustainable societies in urban planning theory, particularly the potential of mutually-reinforcing 
“spiralling-up” process in communities suggested by the community capitals approach[5].
Keywords
Knowledge cities and innovation, local governance, urban and regional planning, social capital and 
measurement, social sustainability.
1. Introduction
There is increasing evidence from other disciplines on the merits of social capital.  For example, cities with 
strong social networks can facilitate greater innovation [6]. Social capital and the urban environment can 
positively influence physical and mental health outcomes and perceptions of subjective wellbeing[7-10]. 
Social capital can also contribute to enhanced community resilience[11-15], and sustainable development 
outcomes[16-19].  
Whilst innovation and knowledge cities literature acknowledge the ‘primacy of intangible assets’[3] 
such as social capital, the concept also has broad applicability to strategic urban and regional planning 
decision making in the light of significant global trends such as population growth, ageing populations, 
urbanisation and consolidated approaches to urban settlements under smart growth policies.  Some of the 
key elements that underpin social capital theoretically contribute to stronger, more resilient communities, 
which will be important characteristics for communities to possess in order to respond and adapt to 
global changes. The characteristics that are suggested to be important aspects of social capital are social 
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cohesion, civic trust and collective efficacy as they are expressions of societal strength and essential 
contributors to a well-functioning democracy[20].  
It could be argued therefore, that if ‘good’ planning is to help shape human settlements to leverage on 
their capabilities, the process should incorporate opportunities for the broader community to utilise the 
planning process to determine the strengths and the weaknesses of the community in order to plan for 
the future.  An analysis of the literature suggests that social capital is a strong leverage point for planning 
in working towards increasing understanding of the social dimension of life at the local and regional 
scale [20].  However this represents a point of departure from rational planning1 approaches.  In planning 
theory, it is suggested by Friedman[21] that the rational planning model tends to ‘instrumental rationality’ 
and ‘blueprint planning’, suggesting that alternative or ‘non-Euclidean’ forms of planning ‘offer a way 
of planning which is normative, innovative, political, transactive and based on social learning’[22].  In 
responding to these non-Euclidean forms of planning, it is suggested that planners must be attentive to 
the regional and local variety and difference, increase civil society in public decision making and recognise 
the importance of public spaces as ‘ordinary people affect the places where their lives unfold’[21].  
Where social capital and knowledge cities epistemologies appear to converge is on the intrinsic value of 
relationships between people.  High levels of social capital is said to yield positive outcomes in the health 
and wellbeing of individuals, foster community resilience and increase participation and collaborative 
solutions.  In addition, social capital is regarded as ‘the bedrock of innovation’ and believed to be vital 
to organisation, national and regional growth[23].  In particular, social capital is said to exist in the ties 
between people and networks, and it is these structural and relational aspects of social capital which 
drive increased innovation[23].  Communities with strong social capital may be more resilient to climate 
or weather related events for example, but it is also argued that strong social capital could contribute to 
new economic opportunities and diversification through its structural and relational dimensions.
However, a method to apply the structural and relational dimensions of social capital to support the 
development of resilient, cohesive and innovative towns and communities has received limited attention 
in planning and knowledge cities literature.  In planning literature, social capital is mainly invoked in 
regeneration or comparative studies of regions or suburbs, often in response to socio-economic 
disadvantage.  In knowledge cities literature, social capital is often considered an important by-product of 
the human capital that exists in central business districts or centres of knowledge or technical excellence 
in a capital city or regional context.  
This paper will explore the dimensions of social capital and innovation in a knowledge cities context 
and outline how social capital can build a bridge between knowledge cities to provide an opportunity 
for an inter-disciplinary discourse on how social capital can be applied to contribute to more resilient, 
socially sustainable and innovative communities.  Finally, a method to apply the structural and relational 
dimension of social capital at a community level is outlined.
2. Social Capital – A Difficult history
While social capital has been used extensively across disciplines, it remains essentially a contested 
concept.  This has led to an element of ‘conceptual overstretch’ as each discipline uses definitions, 
methodologies and methods to seek its own understanding and meaning.  Due to a lack of consensus 
on an operational definition and a framework for measurement, social capital has endured a difficult 
history, particularly in the last decade as new theoretical constructs such as subjective wellbeing emerged 
and were applied in its place.  Individual subjective wellbeing measures together with statistical socio-
economic data is broadly used at International, national and regional scales to measure wellbeing (see 
World Bank Social Capital Assessment Tool[24], the New Zealand Social Report[25], the Australian 
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Bureau of Statistics (ABS) Social Capital Framework and Indicators[26], and Victorian Community 
Indicators[27]).  These measures are usually determined from survey instruments on the subjective 
wellbeing of individuals alongside census or similar socio-economic data for the region to build a picture 
around social wellbeing.  However, it can be argued that as this data tells us very little about the social 
health and resilience of our communities beyond governance and funding requirements, indicating a 
gap in our knowledge about the machinations of relational social capital between people, and how this 
informs, resilience, innovation and sustainable development and how this information could be useful in 
planning decision making processes.
2.1 Defining Social Capital
Notwithstanding issues with definition and measurement, research in social capital has over time 
converged on the conceptual definition of social capital which refers to connections among individuals 
embedded in social networks and norms of reciprocity and trust.  Putnam[28] further unpacks social capital 
to suggest that different forms of relationships within a network are necessary to support social capital: 
bonding (links and relationships that look inward and reinforce exclusive identities and homogenous 
groups) and bridging capital (links and relationships that are outward looking and encompass people 
across diverse social cleavages).  Adding to Putnam’s theory of bridging and bonding social capital is 
linking capital, which Szreter and Woolcock[29] describe as norms of respect and networks of trusting 
relationships between people who are interacting across explicit, formal or institutionalized power or 
authority gradients in society.  
It is suggested that bonding social capital fosters more socially sustainable communities that help people 
to ‘get by’; and bridging and linking social capital foster greater innovation and participation to help people 
‘get ahead’[23, 30, 31].  Putnam[28] suggests that communities rich in civic participation and relatively 
high levels of social trust are rich in social capital in the collective sense: it is a resource that may benefit 
many members of the community, even those who do not actively participate or trust much. Additionally, 
communities rich in social capital can better organise to solve shared problems, from managing scarce 
and fragile natural resources to tackling uncomfortable problems that challenge community members’ 
values and beliefs as well as their relationships to government.  Some communities have provided many 
of the local social support services that governments and markets are either unwilling or ill-equipped to 
supply[32].  
An analysis of the literature suggests that transition towards sustainable development is most effectively 
underpinned by the development of social participation and networks.  For example, resilience and 
sustainable development literature both emphasise the importance of meaningful bottom-up community 
participation[18, 33]. In addition, literature on knowledge cities emphasises the importance of the unique 
identities of places to leverage new opportunities for innovation, economy and growth[3].  In regard to 
the resources that are the most effective in buffering against the detrimental influences of neighbourhood 
deprivation, research suggests that the social environment is of particular importance[15].
However, there has been limited investigation on how individuals and communities could be better 
supported to act on their capabilities and to develop them in a planning context.  In urban planning 
and community development literature, the social needs of individuals and communities are often only 
considered in the presence of socio-economic disadvantage (for example[20].  In the absence of clearly 
elicited indicators of healthy social capital in communities within the urban planning discipline, socio-
economic disadvantage has inadvertently become the canary in the goldmine.  Further, this weights 
planning decision making processes strongly in favour of accepted measures of community value; for 
example the economic rationale of ‘highest and best use’ and the environmental rationale of ‘smart 
growth’ to limit urban sprawl and conserve natural amenity and biodiversity.
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2.4 Social Capital, Sustainability and Measurement
Whilst the definition of sustainability and sustainable development is also interpreted differently between 
disciplines, the implementation of same often utilises a broadly accepted conceptual framework of triple 
bottom line accounting, which aims to balance the elements of economics, environment and society to 
achieve greater inroads towards sustainability.  Within the triple bottom line accounting framework of 
sustainability, the social dimension of sustainability is recognised as the “weakest pillar” of sustainable 
development, notably when it comes to its analytical and theoretical underpinnings[34].  While increasing 
attention has lately been paid to social sustainability, ‘the interaction between the “environment” and the 
“social” still remains a largely uncharted terrain’, however, this is a rapidly evolving field of research[34]. 
The absence of methodologies and conceptual frameworks for measuring social capital (and other 
intangible capitals) is also lamented in the knowledge cities literature.  In their review of Knowledge 
Based Development (KBD) metrics, evolution and perspectives, Carillo & Flores  [6] review literature that 
emphasises the vital importance of the interconnections between intangible capitals, the importance of 
relationships in fostering their growth and the need for these capitals to be viewed on equal footing with 
material assets.  Further, in developing comprehensive KBD metrics, considerable research is being 
invested into developing theoretical frameworks, satisfactory measurement methods, indicator databases 
and collaborative R&D efforts[6].
Irrespective of the challenges, triple bottom line is widely understood as a metaphor for measuring and 
reporting efforts towards sustainability.  Brown et al.[35] suggest that the application of a concept which 
has its inception in business provides some challenges in terms of measuring and progressing towards 
advancing social sustainability.  Among the flaws to the triple bottom line model, they suggest that due 
to the lack of mandatory standards, indicators and measures can be selected which prima facie suggest 
compliance with sustainable objectives but in reality, produce reports that reveal precisely that which they 
want to disclose.   This sentiment is echoed broadly in the literature. For example, Carillo & Flores[6] 
highlight research by Bohringer and Jochem[36] which suggests that most comprehensive international 
composite indices are highly arbitrary due to issues with normalisation, weighting and aggregation. 
Notwithstanding this, a wealth of triple bottom line indicators exists to guide sustainable development 
at a range of spatial scales.  The measurement of social capital has contributed to a lengthy academic 
discourse in deriving meaningful constructs of what elements social capital contains.  This is particularly 
challenging as elements of social capital such as relational networks of connection between people and 
organisations in community, levels of trust and reciprocity between citizens, and individual constructs 
of satisfaction with social participation are not always evident from observation or statistical data.  The 
knowledge based development literature has identified systems thinking approaches to investigate the 
relationships between different types of capital, for example human and social capital.  
Systems thinking theory has merit in the measurement of social capital as it is increasingly used in 
understanding complex systems such as social ecological models[37].  A system may be described as an 
entity that maintains its existences and functions as whole through the interaction of its parts [38] or an 
interconnection of components within a larger system - a “community of connected entities” as defined by 
Sherwood[39].  Whilst the approach of studying a system as a whole may seem counterintuitive to solving 
complexity, analysing discrete characteristics fails to give insight into system behaviour.   Sherwood[39] 
suggests this is due to the fact that dissecting a system into components often destroys the system 
and, in addition, many systems display characteristics that are not properties of their constituent parts. 
Systems thinking can avoid such pitfalls through the recognition and acceptance that complex systems 
must be studied intact so that system level characteristics can be observed.  Larsen[40] suggests a 
beginning point for social sustainability, should have a recognition of the complex systems of economy, 
environment, governance and society that influence each other through feedback loops.  
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Positioning social capital in an integrated capitals framework is increasingly recognised in resilience and 
community development literature[5, 15, 37, 41].  It is suggested that social capital in isolation will not be 
able to develop thriving communities as, like any complex system, they require resources in a number 
of key areas to be able to function together.   In the innovation literature, individuals or communities with 
high trust or dense informal contacts may generate social capital that is analogous to economic or human 
capital.  In demonstrating the importance and the integrated feedback loops between capitals in such a 
framework, the Five Capital Model [41] suggests that healthy neighbourhoods should have a balanced 
combination of human capital (e.g. skills and education), social capital (e.g. social networks), built capital 
(e.g. access to amenities), natural capital (e.g. access to green space), and economic capital (e.g. 
income) in order to flourish, and that communities with deficiencies in one form of capital may be more 
reliant upon other forms of capital in order to maintain good health[15].  This concurs with the ‘spiralling 
up’ phenomenon discussed by Emery & Flora [5]and the ‘mutual metamorphosis’ phenomenon discussed 
by Light[42]and Bourdieu[43], where improvements in one form of capital in turn generates a spiralling 
up of phenomenon in the other capitals; or conversely, spiralling down.  Increasingly, the community as a 
complex socio-ecological model is being used as a theoretical paradigm in urban planning[37].
However, it should be acknowledged that there are divergences between findings in innovation and 
social capital literature, mainly due to methodological reasons such as quantitatively oriented statistical 
data with little use of alternative methods or triangulation [44].  In addition, the selection of appropriate 
indicators and variables to control the quality and credibility of input data receives little attention. What is 
suggested is more epistemic reflection and triangulation through mixed methods and more micro case 
studies[44].  Whilst Adams refrains from implying the need for ‘a unified methodology for such a multi-
dimensional construct as social capital’, it could be argued that, notwithstanding the lack of conceptual 
and measurement framework for social capital, an opportunity exists to contribute to an inter-disciplinary 
dialogue on social capital research through empirical data, in turn building the body of knowledge about 
the interconnectedness of the social capital construct.  
3. Defining Innovation, Knowledge and Social Capital 
Knowledge creation is an essential part of innovation because any new processes, products and services 
originate from new ideas.  Innovation is defined as the ‘generation, acceptance and implementation of 
new ideas, processes, products or services’ [23].  In the knowledge cities literature for example, this 
kind of innovation manifests through the networks of the ‘creative class’ and the co-location of research, 
creative and technology industries.  Although a relatively new area of interest in innovation, attention has 
turned to ‘the potential of social capital as knowledge is an intrinsic part of the surrounding social-political 
and economic context, and knowledge creation occurs through the integration of resources’[45].  
One of the challenges appears to be that different units of analysis (individuals, teams, business units, 
organisations, inter-firm alliances, communities, cities, regions, nations) do not demarcate different areas 
of study; for example strategy research focuses on inter-firm networks and innovation; organisational 
behaviour research focuses on intra-firm networks and innovation; policy research focuses on national 
or regional levels of social capital and innovation[23].  In social network-innovation studies, four major 
structural characteristics have been studied: network size, structural holes, tie strength and centrality[23] 
Research based on these components of social capital concluded that network size, network ties and 
trust have a positive effect on innovation.  These constructs are explained in more detail in the next 
section. 
“Building the Bridge” between Knowledge Cities and Social Capital
For the purpose of demonstrating the convergence between fostering innovation and social capital as a 
epistemological framework for knowledge cities development, an innovation diagram developed by Zheng 
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(2010)[23] has been adapted to illustrate how the structural and relational constructs of social capital can 
be mapped between two separate disciplines to demonstrate convergence of theory and the potential 
for developing inter-disciplinary understandings of an applied social capital framework.  This section will 
unpack the similarities between constructs between the two disciplines and provide comparative path 
models to illustrate the nexus between concepts used in social capital and innovation and knowledge 
cities literature (Fig.1 - Path model of the effect of social capital on innovation and Fig. 2 - Path Model 
Illustrating where the Constructs of Social Capital and Innovation Converge). 
Network size is defined as the total number of contacts an actor has in its network[23].  This definition of 
network size is most closely linked with that of ‘bonding’ social capital.  Bonding social capital is defined 
by Putnam as relationships between people who are like each other and share similar values[28].  In 
social capital and resilience literature, bonding capital is considered to be the most important structural 
component of social capital in fostering community resilience - the ties that ‘help people get by’[30]. One 
caveat can be added to network size however: there is a tipping point where the cost of expanding social 
ties begins to outgrow the benefit of it, due to the opportunity costs of time, money and energy associated 
with maintaining and expanding an actor’s social network[23].  
Structural holes are defined as the unique ties to other individuals, organisations or regions that are 
otherwise unconnected to each other.  Conversely, cohesive ties are defined as dense networks with 
fewer structural holes.  There are two schools of thought here: structural holes and cohesive ties, both of 
which are said to have an influence on innovation.  Structural holes are suggested to ‘expose actors to 
novel communities, diverse experiences and varying ideas, which expose them to superior information 
and opportunities’ (Burt:1992, cited in Zheng:2010[23]).  Cohesive ties on the other hand are said to 
‘bring rigidity that hinders co-operation and innovation’ (Burt:1992, cited in Zheng:2010 [23]), yet it is 
suggested by Coleman (1988) to be ‘beneficial for building trust and fostering cooperation’ [46].  While 
cohesive ties link back to the definition of bonding social capital, structural holes is most closely linked 
with that of ‘bridging’ social capital.  Bridging social capital is defined by Putnam as links between people 
who come from different backgrounds and have different values[28].  In social capital and resilience 
literature, bridging social capital, together with linking social capital, are said to be the ties that ‘help 
people to get ahead’[30].
Tie strength is defined as the nature of the relational contact that is a combination of the amount of 
time, emotional intensity, intimacy and reciprocal services associated with the tie[23].  Similar to the 
phenomena of network size, a diminishing returns relationship also exists with tie strength, where time 
invested in developing the strength of the tie has an inherent opportunity cost, leaving less time to seek 
out new resources that may bring good ideas to fuel innovation[23].  Tie strength is most closely linked to 
the relational structural construct of social capital, demonstrated by trust, norms and reciprocity..
Centrality is defined as an actor’s position in a network in terms of access to flow of information and large 
volume of contacts who can provide them with important opportunities and resources[23].  Centrality’s 
influence on innovation is mainly through the result of knowledge and ideas from access to information 
and power and influence in securing resources.  In this situation, people who are central to direct and 
indirect networks, information and resources are perceived to be of higher status and more trustworthy 
that those on the periphery due to the social capital built up with others within the network[23].  Centrality 
is most closely linked with that of ‘linking’ social capital.  Linking social capital is defined as ‘links to 
institutions and political networks that help people to access resources and decision makers[29].  
Social capital and innovation literature both recognise the importance of bridging or ‘weak ties’ or 
‘structural holes’ for network diversity and innovation respectively.  In the social capital literature, bridging 
social capital is defined as links between people who come from different backgrounds and have different 
values[28], and is said to increase network diversity and social resilience[31].  The ‘strength of weak ties’, 
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defined by Grannovetter in 1973 as ties with infrequent contacts, is said to contribute to the transmission 
of novel information.  In the innovation literature, weak ties are considered crucial explanatory factors in 
successful innovation[47].  This position is supported by research which showed that family ties (which is 
a characteristic of bonding social capital) was negatively correlated to growth and bridging social capital 
was empirically good for growth[48].  
However, whilst the structural aspect of bridging capital is said to be more effective for growth, research 
has shown that strong family ties (bonding social capital) has positive effects on an individual’s life, 
as measured by happiness and self-reported health and wellbeing[49].  In understanding that bonding 
social capital can contribute to greater community resilience and bridging and linking social capital can 
contribute to greater ability for a community to adapt and develop[31], this illustrates how the constructs of 
social capital have the potential to provide powerful social data that can be used to support communities 
and sub-regions to be resilient and innovative.
Figure 1: Path model of the effect of social capital on innovation (Zheng, 2010)
Social data available for urban planning generally focuses on regional or national units of analysis, with 
limited insights into the dimensions of social capital.  Similarly, knowledge cities and innovation literature 
tends to operate on the regional or central business district scale, with both disciplines appearing to lack 
insight into how to promote or foster social resilience, innovation or cohesiveness at a community scale. 
Fig. 2 shows an adapted path model adapted from Zheng (2010) which maps the knowledge cities and 
innovation constructs with the social capital constructs to illustrate the overlap in conceptual terms and 
suggested outcomes.
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Figure 2: Path Model Illustrating where the Constructs of Social Capital and Innovation Converge
4. “Mapping the Path”: Epistemologies, Methodologies and Social Capital
Communities and neighbourhoods are spatially, culturally, socially, ecologically and economically different 
and so will likely have different aspirations for their unique communities in question.  Research from 
knowledge cities literature suggests that it is these unique qualities that differentiate communities from 
each other and form part of their competitive advantage in increasingly uncertain economic times when 
core industries may be impacted[3].  In addition to exploring converging epistemologies in social capital 
and knowledge cities and innovation literature, this paper introduces the foundation for research being 
undertaken in South East Queensland, Australia, which explores how social capital can be measured at a 
community scale to inform urban planning decision making, as well as exploring inroads towards eliciting 
the social dimensions of sustainability. It is a secondary purpose of this paper to elevate the opportunity 
for inter-disciplinary discourse on social capital data to contribute to ways in which the social capital 
construct can be applied in practice using similar theoretical underpinnings.    The conceptual framework 
of the research will use the basis of Putnam’s bonding and bridging social capital to tease out the social 
networks elements, in concert with the elements of trust and reciprocity implicit in the generally accepted 
definition of social capital[50, 51].   The conceptual framework of this research also includes the element 
of linking social capital developed by Szreter and Woolcock[29], which acknowledges the institutional and 
political contexts within which urban planning operates.
The conceptual framework is further developed by considering the social capital data in context with other 
forms of capital utilising the community capitals framework of Emery and Flora (2006) to measure natural, 
cultural, human, social, political, financial, and built capitals.  The advantage of using the community 
capitals framework is that social capital can be measured in relation to other aspects of capital as a nested 
hierarchy of systems, which will allow for fluctuations and relationships among the capitals to be measured 
longitudinally if required.  This may assist in recognising fluctuations associated with change such as the 
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‘spiralling up’ phenomena in communities, where an increase in one of the capitals contributes to positive 
flow on effects to other capitals in the framework[5].  For example, an increase in human capital, such 
as increased levels of training or education in the community, is theoretically said to transpire to greater 
socio-economic outcomes due to the potential for increases in one capital (education/training) to be 
converted to another form of capital (economic). This study will address how social capital is measured, 
interpreted and applied in a regional urban case study community on the Sunshine Coast, Queensland. 
As social capital research in an urban planning context has limited empirical insight into social capital in 
neighbourhoods without socio-economic or health and wellbeing challenges as the catalyst, a single case 
study site is deemed appropriate to be able to elicit the ‘thick description’ of new research context using 
constructivist epistemology.  An explanatory mixed methods sequential design will be used, collecting 
quantitative data followed by a qualitative phase to explore social capital in-depth with key stakeholders 
in the community.  In Phase 1, quantitative data will be collected using a Social Capital Survey instrument, 
with questions derived from existing instruments to provide an initial measurement of social capital in a 
case study community of 2,000 households, which could be characterised as an average, middle ring 
regional suburb.  This survey will investigate how social capital relates to variables such as length of 
residence and the provision of social infrastructure.  This measurement will provide valuable insight 
into the social networks and elements of social capital present in the community, and where elements 
of social capital may be low.  In Phase 2, qualitative data will be collected from approximately 10 focus 
groups with key stakeholders in the community including residents, social and service organisations, 
business owners, local council planners, local area Councillor, and staff members from the faith based 
not-for-profit organisation developing the site.  This qualitative phase will be conducted as literature 
suggests that in order to understand a concept such as social capital, which is subjective and relative 
from the perspectives of an individual, to a community and between locations, the perspectives should 
be drawn from residents in the community (Rohe, 2004).  In this phase, the elements of social capital 
that are important to residents will be explored using questions derived from the constructs of structural 
and relational capital. The initial focus groups with key stakeholders will be followed up with a master 
planning workshop of key stakeholders to provide input into the draft master plan for the case study site 
and to suggest indicators to measure the success of the new strategies uncovered through analysis 
and discussion of social capital and what elements might be incorporated into the draft master plan 
as a result. The data from this research could then inform the final master plan, provide evidence of 
resident collaboration and potentially support for the plan, as well as insight into future social policy or 
infrastructure that might be required for the community.  
5. Conclusion
The purpose of this paper is to outline the bridge between the theoretical constructs of social capital 
and innovation in a knowledge cities context.  Social capital and knowledge cities both acknowledge 
the importance of intangible assets in supporting resilience and innovation, however both social capital 
and knowledge cities tend to focus on suburban comparisons or regional or central business districts 
respectively, as units of analysis.  However, literature suggests that some of the key elements that underpin 
social capital theoretically contribute to stronger, more resilient communities, which will be important 
characteristics for communities to possess in order to respond and adapt to global changes. Where social 
capital and knowledge cities appear to converge is on the intrinsic value of relationships between people, 
said to drive increased resilience, social sustainability and innovation.  However, existing theoretical 
discourse on what social capital should include and how it should be measured, has contributed little 
to application of the structural and relational dimensions of social capital to support the development of 
resilient, cohesive and innovative towns and communities.  In addition, application of social capital at 
a community or neighbourhood unit of analysis has been limited in social capital and knowledge cities 
literature. 
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This paper explored the dimensions of social capital and innovation in a knowledge cities context and 
outlined how social capital could build a bridge between knowledge cities to provide an opportunity for 
an inter-disciplinary discourse.  Finally, a method to apply the structural and relational dimension of 
social capital at a community level was outlined in a planning context.  The measurement of social 
capital through mixed methods will examine a single case study in-depth, set within a broader capitals 
framework, to understand how social data can be used to inform urban planning decision making by 
inviting community input into a future master plan by a not-for-profit organisation.  It is considered that 
this research methodology outlined in this paper may contribute to gaps in knowledge on how social 
capital can be measured and applied to foster greater resilience, social sustainability and innovation in 
communities.
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THE CONCEPTS OF INTELLECTUAL ASSETS AND INTELLECTUAL LIABILITIES: A 
REVIEW OF ACADEMIC WRITINGS
Agnė Ramanauskaitė
Vilnius University Kaunas Faculty of Humanities, Muitinės 8, Kaunas, Lithuania, agne.ramanauskaite@
khf.vu.lt 
The importance of intellectual capital to the process of enterprise value creation is currently 
accepted universally. However, recently a trend has been observed in academic researches 
highlighting that value creation within an enterprise is impacted not only by intellectual assets 
but also by intellectual liabilities. Yet, no consensus concerning the concepts of intellectual 
assets and liabilities has been reached. The present paper strives to overview interpretations of 
intellectual assets and liabilities suggested by various scholars in order to provide generalized 
definitions allowing their efficient identification and management, valuation and presentation 
to all the concerned entities consequently. The conducted research confirmed that so far the 
research of intellectual capital has mostly been oriented towards the identification, valuation and 
management of the intellectual assets. The present research suggests generalized definitions, 
reveals the key features and highlights the interrelationship of these terms, thus, enabling further 
research not only in the field of intellectual assets but also in the areas of identification and 
management of intellectual liabilities within the enterprise as well as concerning the presentation 
of data to external information users. 
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1. Introduction
The importance of intellectual capital to the process of enterprise value creation is currently accepted 
universally. Now these studies are in their so-called “third stage”, bridging the gap between theory and 
practice [1]. But this discussion is focused initially on the “debit” side in its consideration of intellectual 
assets and the management of these sorts of assets by enterprises [2]. Therefore, there is still scant 
understanding of intellectual liabilities and their role within the value creation process [1]. 
The review of literature on intellectual liabilities reveals that very little work has been done, and what has 
been done was mostly conceptual [3], [4]. In practical terms, research on intellectual liabilities is still at 
an embryonic stage, highly fragmented and rarely applied or tested [1] and lacks the demonstration of 
possibility of the existence of intellectual liabilities in the constitution of intellectual capital [5]. This has led 
to that the existence of intellectual liabilities has been underestimated or ignored [5].
However, a better understanding of how intellectual capital and intellectual liabilities work can guide to 
better understanding of intellectual capital as a lever creating value and intellectual liabilities as hidden 
negative values [1]. In order to manage and report the enterprise’s intangibles adequately and not approach 
them too optimistically, intellectual liabilities must be considered within the intellectual capital discourse 
[1]. That is why the urgent need for enterprises to incorporate intellectual liabilities when identifying and 
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measuring their intellectual capital has been underscored by experts [4].
Hence, there is the need for researchers to conceptualize intellectual liabilities further into intellectual 
capital valuation models, and to test them empirically [3], [4]. However, many models have limitations 
acknowledging that elements of intellectual assets and liabilities cannot be quantified correctly in order 
to identify them individually [4]. This reveals the reasons why researchers’ attention has not been on 
the existence of intellectual liabilities in their studies on intellectual capital [4] and the reasons are the 
following: 1) absence of regulatory framework for intellectual capital disclosure; and 2) poor understanding, 
inadequate identification, inefficient management and inconsistent disclosure of the key components of 
intellectual capital.
Taking it into consideration, the purpose of this article is to review interpretations of the concept of the 
intellectual capital, assets and liabilities introduced by various scholars, and to provide the generalized 
definitions as well as the basic components of the structure. It is expected that the results of research will 
be helpful for further scientific research the lack of which was revealed therein before. 
The structure of the paper is as follows: the further section analyses the concept and structure of intellectual 
capital; the next section shows generalized interpretations on the individual components of intellectual 
capital and creates a generalized visualization of structure of intangibles. Finally, some valuable insights 
are generalized and discussed. The final section concludes the paper.
2. Concept and Structure of Intellectual Capital
The term intellectual capital has many complex connotations and is often used synonymously with 
intellectual assets [2], [5], [6], [7], knowledge assets [6], [7], intangibles [7], intangible assets [8] and 
intellectual property [6]. In spite of the diversity of definitions, and of the terminological distinctions, these 
terms had been generally used interchangeably, depending on the field of study [9]. It was influenced 
by the fact that research on intellectual capital has been mainly centered on intellectual assets [2], [9], 
that have been analyzed from multiple perspectives, with the main aim of providing measurement and 
valuation models of intellectual capital [9]. As a result, there is some confusion [7] over how intellectual 
capital differs from other terms used in this field. 
In the literature, there are extensive discussions going on that attempt to capture the essence of the 
terms such as intellectual assets, intellectual capital, knowledge, or intangible assets [10]. The review 
of academic writings revealed that although there is no universal acceptance what differences there are 
between those terms, however, most authors agree [6], [8], [11] with that the concepts are not identical. In 
most cases the term intellectual capital has been used to group all intangibles because it is a management 
‘terminology’ and has little relation to what ‘capital’ is understood in accounting [12].
The variety of definitions of intellectual capital in academic writings has been researched a number of 
times by other scholars as well. Some research has shown that [13], [14]: 1) there is no uniform definition 
of intellectual capital; 2) the concept of value creation occurs frequently – this suggests that intellectual 
capital is not useful unless it results in some form of increase in organization value; and 3) most of the 
definitions contain the same words basically: knowledge, skills, know-how, experience, intangible assets, 
information, processes, and value creation. 
In general, intellectual capital constitutes resources created, purchased or maintained by an enterprise 
which possess no material form; these resources together with material and financial assets of the 
enterprise help to create added value. This definition strives to emphasize that [15]: 1) intellectual capital 
possesses no material form (or this form is not prevalent); 2) intellectual capital may be acquired, created 
or merely maintained within an enterprise without considering ownership rights (e.g. human capital cannot 
belong to an enterprise yet the enterprise may invest into it or employ other methods of its inclusion into 
the value creation process); 3) intellectual capital or its components cannot act as separate entities; 
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only as the whole and only together with other resources of the enterprise it makes possible to create 
value in the future. It is widely accepted that only by nurturing their intellectual capital enterprises are 
able to remain competitive, fight against the severe competition (both domestic and foreign) and create 
sustainable competitive advantages [16].
The results of research indicate that subdivision of intellectual capital into human, organizational and 
relational is widely acknowledged [15]. Besides, an empirically driven model for classifying intellectual 
capital that has been obtained by the study [17] does not substantially differ from the three main 
components that have been discussed traditionally and theoretically: it was established, that intellectual 
capital consist of human (36 %), organizational (29 %) and relational (35 %) capital. 
Simultaneously, the need for improved identification and analysis of the nature of intellectual capital gave 
way to new concepts, such as intellectual liabilities [9]. As a result there are two research lines which 
coincide in the need for focusing on both sides of the coin: intellectual liabilities and intellectual assets 
[9]. Nevertheless, measurement and valuation models of intellectual capital do not consider the possibility 
that enterprises may incur obligations with stakeholders to acquire and maintain intellectual assets [9]. 
Most of the current measurement models of intellectual capital are still focused only on the enterprise’s 
assets, without accounting for the enterprise’s liabilities [4], [18]. 
It is argued that just as knowledge processes, innovation, patents, brands and a host of other intellectual 
assets create value, there are many things that create unrecorded and unrecognized intellectual liabilities 
[19]. So, if knowledge is well managed, then value is added via intellectual capital and if the management 
fails, it may lead to intellectual liabilities [1]. Besides, if we consider that intellectual assets have become 
more important than tangible and financial assets to be true, then we should also accept that intellectual 
liabilities have become more important than tangible and financial liabilities [18]. And if intellectual assets 
do indeed exist, then a mirror reflection of these enterprise artifacts that is intellectual liabilities should also 
exist [2]. In order to create a fair (more balanced) picture of an enterprise’s intellectual capital, we should 
not only measure intellectual assets, but also intellectual liabilities, because an intellectual capital report 
that only measures intellectual assets can be compared with a financial statement that only measures 
financial assets [18]. So, it is widely accepted that managers should not be focusing only on intellectual 
capital, considered an asset-based item [1], but should center their attention on intellectual liabilities.
The lack of theoretical and empirical research in the field of intellectual liabilities has created a vacuum 
regarding their identification and measurement, making it difficult to balance measurements of intellectual 
capital [4]. In other words, the existence of intellectual liabilities would allow conceptualizing intellectual 
capital as the difference between intellectual assets and intellectual liabilities [9]. Therefore, according 
to literature review, interaction between intellectual capital (IC), intellectual assets (IA) and intellectual 
liabilities (IL) is usually expressed in equation (IC = IA - IL) [2], which means intellectual worth, what 
in reality equals intellectual assets minus intellectual liabilities [4], [20]. In other words, this equation 
means that the strategic focus of an enterprise in this area changes from merely accumulating and 
developing the assets to, in addition, recognizing and minimizing the impact of intellectual liabilities [2]. 
However, enabling management to identify more precisely what the intellectual liabilities of the enterprise 
are necessitates developing a classification system for potential intellectual liabilities, which should 
correspond to a similar classification of intellectual capital [19]. Thus, if we accept the idea that intellectual 
capital consists of intellectual assets minus intellectual liabilities we might also have to accept that there 
is a liability for the recognized classification of the three different forms of intellectual capital (human, 
organizational and relational) [21]. According to that, next section deals with the concepts of intellectual 
capital components, i.e. human capital, organizational capital and relational capital, as well as intellectual 
assets and intellectual liabilities.
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3. Concepts of Intellectual Capital Components
As mentioned above the term intellectual assets in many cases is used synonymously with the term 
intellectual capital. And the fact that most of the definitions of intellectual capital are based on recognition 
of intellectual assets is also a matter of concern [5], because the concept of intellectual assets is 
distinguished from intellectual capital [11]. In respect of that, the next sub-section deals with the concept 
of intellectual assets.
3.1 Concept of Intellectual Assets
Assets are based on ownership or proprietorship [11] and generate a future economic benefit [18]. The 
definition of intellectual assets is typically less accurate and apply to a potentially broader range of 
intangible assets [6]. In financial accounting intangible assets are defined as assets that lack physical 
substance but which are likely to yield future benefits. Intangible assets that are not reflected in a balance 
sheet should be interpreted as intellectual assets; then the value created by the intellectual assets is 
called intellectual capital [18]. So, the approach to intellectual capital has traditionally been occupied with 
the potential of an enterprise to create value through its intellectual assets [21].
However, there are very few research papers analyzing the intellectual assets in the perspective that 
it is a sum of intellectual capital and intellectual liabilities. Notwithstanding, the intellectual assets are 
analyzed there only as a component of the equality mentioned above without going deeper into the 
concept, components and elements. In this context, when examining the definition of intellectual assets, 
it can be equaled to the concept and structure of intellectual capital without its reduction by intellectual 
liabilities. Since it has already been defined in Section 2 of the article, the concept of individual components 
i.e. human assets, organizational assets and relational assets, and the division into sub-components – 
elements are analyzed further. It should be noted that identification of smaller or other components is 
highly dependent on the specifics of each enterprise and individual needs of stakeholders, therefore, a 
further provided classification is of a general nature, in order to reveal more precisely the nature of the 
object.
Based on the works of various authors [17], [22], [23], [24], [25], [26], [27] human assets is perceived 
as the entirety of the knowledge, skills, education, experience, talent, innovativeness, competence, 
motivation, loyalty, creativity, ability to perform a task and deal with arising issues, leadership, business 
skills, management and ideas leading to new products of the staff of an enterprise. These assets are 
denoted by its inability to belong to the enterprise. There are claims made that these assets are one of the 
core and most influential resources of the enterprise in competitive fight as the ability of the enterprise to 
compete in the market depends on the knowledge and skills amassed by its staff, i.e. the efficiency of the 
human assets. In the literature there are the following elements of human assets distinguished [28]: pay 
systems, recruitment system, social climate, job training, motivation, organizational flexibility, etc.
According to the research of various authors [17], [22], [23], [24], [25], organizational assets is perceived 
as the organizational and financial structure of an enterprise, its strategic processes, technologies, 
procedures, process documentation, risk assessment methodology, technical equipment, software, 
systems, use of information technologies, databases (e.g. the ones covering information on the market 
and clients), patents, trademarks, methods of sales management, communication systems and all other 
organizational capabilities supporting the productivity of the personnel and facilitating their productive 
cooperation. It also covers the value, culture and philosophy of the enterprise. A claim may be made that it 
covers those technologies, methodologies and processes which enable the functioning of the enterprise. 
In other words, it remains “inside” the enterprise after the day of work completion when the staff leaves. 
Differently from human assets, this type of assets may belong to the enterprise and the enterprise may, 
thus, handle it. These assets are considered to be the second most important asset of an enterprise 
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after human assets. In the literature the following elements of organizational assets are indicated [28]: 
quality assessment, processes, products and services, investment in new technologies, investment in 
new products and services, investment and improvement in the business information system, capabilities 
or competencies, etc.
As stated in academic writings [17], [22], [23], [24], [26] relational assets is conceived as the awareness of 
the enterprise, its trademarks, brands, image, external networks and complete orders, its supply streams, 
long-term contracts, license and franchise agreements and relations with external stakeholders founding 
the marketing and commercial capabilities of the enterprise. In this context, external stakeholders include 
not only clients/consumers but also business partners, suppliers and regulatory agencies. In literature 
there are the following relational assets indicated [28]: client portfolio, satisfaction and loyalty of the 
portfolio, status of the portfolio of suppliers, business marketing (advertising, promotion, public relations, 
personal selling), potential contracted media, etc. 
During the course of an enterprise’s life it will acquire or create intellectual assets, which over time will 
need to be re-assessed due to the future contribution they can make to the ongoing success of the 
enterprise [2]. It should be noted that currently there are more than 60 different types of methods to 
assess intellectual assets (or intellectual capital - since the terms are leveled up) offered, but so far there 
is no consensus on the one that would satisfy the needs of all those concerned. In view of this, in terms 
of value of intellectual assets it is perceived as such, without going into the possibilities of assessment 
and calculation. Continuing the previous discussion, the variation of value of intellectual assets is better 
explained by an appreciation or depreciation due to the context (market forces, speculation, etc.) and 
the effective or ineffective use/management of them [12]. That is why an enterprise has to enhance 
and develop its intellectual assets, as well as acknowledge the impact of the factors that are likely to 
determine the depreciation of these assets. Some of these factors can be, for instance, the deployment 
of intellectual assets on the implementation of a bad idea, or even on a good idea whose results have 
been poorer than expected [9]. Sometimes these facts are recognized as intellectual liabilities which are 
analyzed in next sub-section.
3.2 Concept of Intellectual Liabilities
In general, a liability refers to anything that is a hindrance, anything that causes a disadvantage [18]. 
Ways of defining intellectual liabilities differ from the accounting definition of liabilities [21]. In accounting 
terms, a liability represents a future obligation [18] which is a claim on the assets (therefore decreasing 
its value) of an enterprise or individual excluding ownership equity and represents a transfer of assets 
or services at a specified or determinable date [12]. Similarities can be found in the fact that liabilities 
are the result of actions the enterprise (owners, management or employees) took in the past, but within 
accounting, a liability is not expected to decrease the value of the enterprise in the future, as is expected 
in the point of view of intellectual capital [21]. Thus, the perspective, that views intellectual liabilities as 
a non-monetary obligation, sticks to the classical definition of liabilities, without generating theoretical 
overlaps and providing conceptual soundness, when the organization is the unit of analysis [9]. 
Despite the fact that the enterprise has to consider its intellectual liabilities as those non-physical items 
that constitute future or potential economic detriments to the enterprise [4], work drawing on intellectual 
liabilities has been mostly conceptual, rather than empirical [9]. In order to clarify the concept of intellectual 
liabilities in scientific works they are often contrasted with the characteristics of intellectual assets (See 
Table 1). 
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Table 1 Confrontation on intellectual assets and liabilities.
Intellectual assets Intellectual liabilities
Are a source of value creation [18], [21] Lead to value destruction [18], [21]
Refer to strengths and successes, and are seen as 
the main source of competitive advantage [18], [21]
Are related to weakness, failure and are seen as 
the main source of competitive disadvantage [18], 
[21]
Are usually interpreted as non-physical claims to 
potential future benefits [18]
Should be interpreted as potential non-physical 
causes of organizational deterioration [18]
Having summarized papers of various authors, several interpretation perspectives of intellectual liabilities 
can be highlighted [9], [28], [31]: 1) (possible) obligation, 2) depreciation, reduction (or value loss), and 3) 
actions. Proposed definitions are summarized in Table 2.
Table 2 Interpretations on intellectual liabilities from different perspectives.
Perspective Definition
Obligation (possible) Obligations associated with intellectual assets [9].
An immaterial payment promise, which decreases the value of the intellectual 
assets by giving part of them to a creditor [12].
The economic obligation which represents the responsibility of the enterprise to 
transfer economic resources or provide services to other entities in future [19].
Debts and obligations of the enterprise due to the tacit knowledge 
associated with business agents; they emerge as a result of perceptions and 
interpretations of the rights and obligations [28].
Debts, obligations, contingencies and shares of the enterprise stemming from 
its intellectual capital and which at maturity, the enterprise will have to get rid of 
resources, leading to a decrease in future profits [28].
Organizational non-monetary obligations that the enterprise has to accept and 
acknowledge in order to avoid the depreciation of its intellectual assets [9].
Depreciation, 
reduction (or value 
loss)
The factors that diminish the value of intellectual assets and thus erode 
competitive advantage of enterprises [9].
Usually related with facts such as, for instance, the effects of the 
implementation of a bad idea [9].
The ineffective use of the intellectual assets in some cases and in others is 
potential expenses, but in any case a creditor would exist [12].
Actions From a strategic perspective - all the actions to be taken to achieve intellectual 
assets [28].
Could be considered the origin or financing of intellectual assets, or actions for 
their empowerment [28]. 
2nd prerspective raises a lot of debate in the scientific literature. It is argued, that when concepts like poor 
public image, bad word-of-mouth, weak strategic planning processes, unsafe work conditions, potential 
environmental cleanup, potential product tampering or poor corporate reputation are tried to be considered 
as intellectual liabilities it should be noticed that neither potential expenses nor ineffective assets use 
should be considered as intellectual liabilities because they differ in their nature. It is understandable 
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that as in accounting the two reasons why the value of assets varies are liabilities and expenses, an 
analogy for intellectual assets might work too, but it does not [12]. These facts should be considered as 
depreciation of intellectual assets, rather than intellectual liabilities. But in some cases these liabilities 
may arise concomitantly with impairment of intellectual assets. Given a lingering poor public image and 
other bad word-of mouth, existing customers become more tentative with respect to future purchases 
and potential new customers are less likely to buy from the enterprise. What was originally considered 
to be a substantial increment to human and structural assets (which should now be written off) has 
also given rise to an additional and possibly larger negative decrement to customer assets: that is, an 
intellectual liability has emerged [2]. In this line of reasoning, it is proposed an extension and clarification 
of the concepts of depreciation of intellectual assets and intellectual liabilities, considering the latter as 
obligations associated to intellectual assets [9].
To sum up the interpretations of concept of intellectual liabilities it can be argued that these are immaterial 
debts, obligations, contingencies and shares of the enterprise stemming from its intellectual capital, 
which decrease the value of the intellectual assets by giving part of them to a creditor; it could be all the 
actions to be taken to achieve or empower intellectual assets, but not the ineffective use of them, which 
should be recognized as an impairment. Similarly to the intellectual capital or assets, intellectual liabilities 
are divided into human, organizational and relational [29], however, these components are classified as 
internal intellectual liabilities of the enterprise [30]. Internal, and thus controllable, intellectual liabilities 
refer to the causes of deterioration that arise from the sources of value creation within the organization 
[18]. In the literature external intellectual liabilities are mentioned as well; they refer to the causes of 
deterioration that come from outside and are beyond control of the organization [18] and may relate to 
things such as natural disasters [29]. Two components are indicated: force majeure and market liabilities 
[18]. In respect to that a generalized visualization of structure of intangibles is created (See Figure 1). 
Abbreviations are used as follows: intellectual capital (IC), human capital (HC), organizational capital 
(OC), relational capital (RC), intellectual assets (IA), human assets (HA), organizational assets (OA), 
relational assets (RA), intellectual liabilities (IL), human liabilities (HL), organizational liabilities (OL), 
relational liabilities (RL), force majeure (FM) and market liabilities (ML).
Figure 1 The structure of intangibles.
Human liabilities are the causes of deterioration that arise from the human resources within the enterprise, 
the employees, their tacit knowledge, skills, professional knowledge, experience, motivation and attitude 
[18], [21]. Organizational liabilities refer to the causes of deterioration that arise from the non-human 
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resources like codified knowledge, procedures, processes and culture of the enterprise [18], [21]. 
Relational liabilities come from reductions in the value of relationships with customers, suppliers and other 
external stakeholders [21]. A relational liability means that an enterprise is not able to maintain confidence 
in its reputation [18]. Force majeure refers to the risk of deterioration as a result of circumstances that are 
completely beyond an enterprise’s control. They are usually unexpected, difficult to foresee and hard to 
anticipate on, and are potential detriments to an enterprises ability to create value [18]. Market liabilities 
refer to the risk of deterioration as a result of the normal competitive forces in the market. This type of 
liabilities is also beyond control of the enterprise, however, they are not (or should not be) unexpected 
[18]. Some authors [18], [19], [21], [28] tried to identify specific examples of intellectual liabilities, i.e. 
indicate elements. Although, there is no sense in formulating a fixed list of intellectual liabilities - the 
combination of value creating resources is unique in each enterprise; as a consequence the forces that 
cause deterioration of an enterprise’s performance are unique too [18].
In conclusion it can be said that so far there are very few scientific research in the field of intellectual 
liabilities. Some scholars argue that there is a lack of empirical research on intellectual liabilities, as the 
extant studies are mainly theoretical or empirical, but with a particular focus on human capital risks [1]. 
Thus, in particular there is a lack of empirical research to support or refute theoretical interpretations of 
intellectual liabilities and their individual components which have been provided in the scientific writings 
so far. 
4. Discussion
When analyzing the scientific literature in this area a number of still unsolved problems (some of 
them were brought back in 1999) have been noticed. Firstly, although, the essence and importance of 
intellectual liabilities to the enterprise’s activities have been revealed and emphasized repeatedly, and 
there are procedures for managing intellectual capital both in theory and in practice, but intellectual 
liabilities are not considered in practices of intellectual capital management [1]. And this issue is debated 
widely in academic writings: intellectual assets management, often interchangeably used with intellectual 
capital management, deals with the creation and leverage of the assets mentioned above, aiming to 
enhance an enterprise’s ability to create stakeholder value [10]. The literature on intellectual assets is 
based on the presupposition that intellectual assets replaced tangible and financial assets as the most 
important source of competitive advantage [18]. If we accept that as true, then we should also accept 
that intellectual liabilities have become more important than tangible and financial liabilities [4]. However, 
the identification of intellectual liabilities in an enterprise is not necessarily bad news, as they also can 
serve to stimulate innovation; not all intellectual liabilities need to have fatal consequences, but increased 
awareness about their existence and their effect on an enterprise’s performance, enhances an enterprise’s 
ability to effectively manage their intellectual capital [18]. The whole of it depends on the ability of the 
enterprise to adapt to the situation, find new ways forward and deal with issues that can possibly lead to 
failure [18]. Accordingly, knowledge of intellectual liabilities and their measurement can help to improve 
the intellectual capital of an enterprise [9], [28]. In respect of that enterprises need to identify, measure 
and monitor not only development and performance of intellectual capital or assets, but also status and 
influence of intellectual liabilities. 
Secondly, the intellectual liabilities are mentioned in academic writings, although, but there has been 
done in very little in the area of their measurement. It is stated, that even in simple cases intellectual 
liabilities appear to be hard to measure in total [2]. Therefore, there are few studies that investigate how 
to measure or manage intellectual liabilities [1], [31]. Most of the studies only mention intellectual liabilities 
without exploring their measurement perspectives [4], [31]. Therefore, the question still is [18]: how can 
we identify and measure intellectual liabilities, so that we can complement enterprise’s intellectual capital 
measurements? 
Thirdly, the research in the field of measurement of intelligent liabilities can only be seen in their identification 
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and listing of possible components and elements. This is justified by the fact that the process of designing 
a framework that measures intellectual liabilities could benefit from drawing up a list of possible liabilities 
[18]. Recognizing liabilities is not to push the concept in the direction of the double-entry bookkeeping 
system, but to provide management and stakeholders with more reliable information about unrecorded 
intellectual resources [18]. If categories of intellectual liabilities can be elucidated, then attention should 
be devoted, in the first instance, towards assessing if these categories can be ranked in terms of size 
of impact, possible duration, level of organization response required, even if direct measurement and 
valuation cannot be performed. This ranking could then be used by enterprises in determining strategies 
to address any intellectual liabilities that may emerge for them [2].
Fourthly, in academic writings it is emphasized that the enterprises lack understanding of and abilities to 
identify and manage intellectual liabilities properly. It is argued, that as long as the management is unaware 
of liabilities, it cannot anticipate deterioration [18]. This means the enterprise is at a disadvantage in terms 
of assessing the overall impact of the intellectual liabilities on its future good condition and well-being 
[2]. For example, good management of the supply chain is a fundamental intellectual asset. However, on 
many occasions this is impossible due to the existence of intellectual liabilities associated with the chain 
limited by appropriate management. In this case, we should try to avoid those liabilities, which require 
determining and managing them with an information and measurement system using indicators [28]. In 
spite of that, the risk managers do not control intellectual liabilities but are mainly focused on financial and 
operational risks. At the same time, the other managers feel that they do not have the competences for 
monitoring these negative resources from a systemic perspective of intellectual capital, but only in terms 
of management of human resources, marketing, and so on, thus, from a very specific point of view [1]. All 
in all, the observed absence of discussions on intellectual liabilities means there is little understanding of 
how they work and consequently, intellectual liabilities tend not to be managed properly [1], [31].
Finally, external stakeholders lack the information about the enterprise’s intellectual liabilities - there is 
no clarity about how this information should be disclosed, how it should be integrated into the disclosure 
system of current information on intellectual capital. A noteworthy inaccuracy in virtually all the intellectual 
capital related studies seems to be researchers’ complete omission of the constructs of intellectual 
liabilities [4]. The need to integrate intellectual liabilities in the intellectual capital discourse should be 
addressed in order to understand both the positive and negative effects of creating and developing 
intellectual capital and, consequently, to manage it adequately [1]. Most researchers have ignored 
intellectual liabilities, perhaps having in mind that voluntary disclosure of intellectual capital is the same 
as voluntary disclosure of intellectual liabilities [4]. Although, the emphasis on intellectual assets rather 
than on intellectual liabilities may suggest that enterprises do not disclose the full extent and nature of 
their intellectual capital in public documents such as annual reports to stakeholders [5]. Therefore, as 
long as stakeholders are unaware of liabilities, they cannot truly assess the value of the enterprise [18]. 
However, a better understanding of intellectual liabilities is viewed as a fundamental contribution to the 
literature on intellectual capital as it makes it possible to have a more complete and balanced picture of 
the concept of intellectual capital; therefore, there is the need to consider both intellectual capital and 
intellectual liabilities within managerial, measurement and reporting practices [1].
5. Conclusions
The performed review of literature led to formulation of the following conclusions: 
•	 In many studies the intellectual capital is identified with intellectual assets and for the identification 
various terms are used. Nevertheless, the most common term is intellectual capital which is used to 
describe all intangibles. 
•	 Although, there is no generally accepted definition of intellectual capital but the following characteristics 
are indicated in the academic writings: 1) it possesses no material form (or this form is not prevalent); 
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2) it may be acquired, created or merely maintained within an enterprise without considering ownership 
rights; 3) it or its components cannot act as separate entities; only as the whole and only together 
with other resources of the enterprise is the creation of value in the future made possible. Generally, 
intellectual capital is divided into: human, organizational and relational capital (i.e. components), and 
according to the need into smaller components so-called elements. 
•	 Recently, the debates have been getting more intense that the intellectual capital consists not only 
of intellectual assets but of intellectual liabilities as well. Most often it is expressed in the equity (IC 
= IA - IL).
•	 As in most cases intellectual assets are identified with the intellectual capital, therefore, their definitions 
and distinctions can be collated. The only difference is that the intellectual capital is value created by 
the intellectual assets, i.e. minus intellectual liabilities. However, there are very few academic writings 
analysing the intellectual assets in terms of the sum of intellectual capital and intellectual liabilities. 
•	 In the studies of the concept of intellectual liabilities they are often contrasted with the intellectual 
assets. As a result, some authors identified the impairment or loss of intellectual assets with the 
intellectual liabilities, and this has caused much debate. Therefore, it can be said that the intellectual 
liabilities are immaterial debts, obligations, contingencies and shares of the enterprise stemming from 
its intellectual capital, which decrease the value of the intellectual assets by giving part of them to a 
creditor; it could be all the actions to be taken to achieve or empower intellectual assets, but not the 
ineffective use of them, which should be recognized as an impairment. Most commonly intellectual 
liabilities are divided into human, organizational and relational liabilities (i.e. internal components) and 
force majeure and market liabilities (i.e. external liabilities), and according to the need into smaller 
components, i.e. elements. 
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In 1996, the organization for economic co-operation and development (OECD) coined the term 
Knowledge City (KCs). This caused several developed countries to seek developing and adapting 
the features of their cities to be upgraded to knowledge-based economic cities. Hence, various 
experts worked on demonstrating and identifying the features of this concept. An objective of 
these cities was drawn: providing sound conditions for the enhancing, creation and exchange of 
knowledge and innovation. The concept was found to be interdisciplinary: economic, political, 
social as well as being urban and architectural. Nevertheless, several successful models of 
KCs emerged; such as Barcelona, Bilbao, and Manchester. These cities managed to go beyond 
theoretical assumptions into the application, analysis, assessment, and path correction. So, 
this paper aims to observe the urban and architectural potentials of these cities, as well as 
their comparative importance. An inductive methodology will be used to infer the urban and 
architectural features of knowledge cities; based on the available literature of the field. This will 
be done to identify the roles played by such potentials in the success stories of these cities. Then, 
the comparative importance of these potentials will be deduced through the study and analysis of 
some recognized KC models.
Keywords: 
potentials, knowledge-based, knowledge cities, Knowledge Economy, infrastructure, institutions, cultural, 
knowledge workers.
1. Introduction
In the 21st century, the emergence of some economic and environmental problems in cities led to 
rethinking of the methods and strategies adopted by cities for overcoming these piled up problems 
[1]. As a result, the OECD coined the term Knowledge Economy in 1996. The emergence of this term 
stimulated various researchers from different disciplines, including planners, to establish several 
elements supporting this concept. This, in turn, led to the emergence of the so-called Knowledge-based 
Urban Development (KBUD). Knowledge cities became the first urban formation specifically developed 
for meeting the needs of Knowledge Economy. The rapid advance of ICT, in the last two decades, led 
to establishing the infrastructure that would enable those responsible for KBUD to extend the domain 
of their work [2].
Establishing these cities aims at achieving sustainability and quality of life by providing the required 
services. It also aims at enriching the variation of cultural and knowledge life within the city, as well as 
increasing the skills and knowledge of citizens and workers in the city as being the means of human 
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intellectual development [3]. These cities also depend on state-of-the-art technologies for achieving 
development and providing infrastructure [4]. Another aim is maintaining the domestic image of the city, 
as well as enabling the city to become a vivid centre that can face problems and challenges [5].
A city is recognized as a knowledge city by winning the Most Admired Knowledge Cities (MAKCI) award. 
This is the global recognition of the city [6]. Cities nominated for the award fall into two categories [7]:
•	 Knowledge Metropolis.
These cities were classified as largest to medium urban conglomerate, often national capitals, and gather 
over 3.5 million inhabitants.
•	 Knowledge City-Region.
These are small cities, often acting as cultural and economic centers, with a 0.5-3.5 million inhabitants.
The MAKCI award was established for setting general criteria to contribute to the transformation of 
cities into knowledge cities. The award measures eight parameters (capital dimensions): Identity capital, 
Intelligence capital, Financial capital, Relational capital, Human Individual capital, Human Collective 
capital, Instrumental-material capital, Instrumental-knowledge capital.
Studying the eight parameters reveals that some are related to urban and architectural potentials. It also 
reveals that knowledge cities are complex entities due to being engaged with a number of interrelated 
factors. Another finding here is that attempting to transform cities into KCs would be a failure if not guided 
by sound strategies and visions.
Hence, the paper addresses the urban and architectural potentials which contribute to the creation of a 
KC. To this end, the paper is divided into three parts. The first part addresses the architectural and urban 
potentials through literature of the field, as well as MAKCI reports. The second part will be an analysis of 
the urban and architectural potentials in some knowledge cities. The third, final, part aims at deducing the 
comparative importance of these potentials.
2. The Urban and Architectural potentials of KCs
Theoretical studies of KBUD, literature addressing KCs, and analysis of globally recognised KCs, reveal 
that knowledge-based city development requires urban and architectural potentials different from those 
of cities depending on manufacturing. Knowledge industries depend on culture and knowledge; attracting 
knowledge workers and investments [8]. Hence, the current research managed to observe and draw out 
various urban and architectural potentials that directly contribute to the transformation process. These 
potentials can be summarized as: basic infrastructure, knowledge institutions, the ICT infrastructure, the 
cultural and creative infrastructure, and Urban facilities.
2.1. Basic infrastructure
Cities are main actors in enhancing economic growth and flourishing. Their development depends greatly 
on the basic infrastructure, which helps improve urban areas in the city and enable city inhabitants to live 
in it [9].
The basic infrastructure includes gas lines, potable water, sanitary drainage network [7], and the 
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transportation means which are crucial for a city to be successful. Transportation is the connection driver: 
an international airport, railroads, highway network, and sea ports. These means facilitate rapid moving of 
workers in knowledge industries, and prepare for easy exchange of ideas. In Manchester, for example, the 
vivacity of cultural industries is attributed to the success of the airport, which enables international visitors 
to directly reach the city. Reaching the city directly is a main factor in the success of a knowledge city. 
Hence, the economic growth of knowledge cities depends on investing in the transportation infrastructure 
[10].
2.2. Knowledge institutions
Various types of knowledge institutions (schools, universities, research centers, science parks) play a 
major role in knowledge enhancing and spread exchange of ideas, as well as providing a high level of 
education to citizens of those cities [3]. Thus, universities, and higher education institutions in particular, 
are quite important to knowledge-intensive cities. All successful knowledge cities have universities strongly 
connected with corporations based on specializations within the universities. For example, Cambridge’s 
success is attributed to having a reputable university that forms an attraction point. Manchester has deep 
roots in industry; particularly cotton and other manufacturing industries. Yet, transformation was possible 
through the university [10]. Hence, educational institutions can be viewed as a factor that helps create 
and enhance inter-citizen relationships within the society, as well as accepting ethnic diversity; which is a 
basic pillar in the knowledge society [8].
2.3. The ICT infrastructure
ICT facilitates knowledge diffusion in the society, and improves the opportunities of knowledge exchange 
[8]. It also leads to the mergence of knowledge-intensive regions that manufacture super-knowledge 
technologies [11]. For example, the creation of a new region known as Cyberjaya in Malaysia – a new 
environment for ICT- led to increasing attraction of companies working in multimedia [12]. On the other 
hand, ICT is a main factor in ensuring the success of KCs. It includes, by its very nature, public access 
to information and services [8]. This type of infrastructure includes wired and wireless networks, a radio 
station, a local and international TV channel, an internet network for connecting the city to the outer world, 
and intelligent cities that foster and contribute to the establishment of ICT [7].
2.4. The cultural and creative infrastructure
This type of infrastructure contributes to the creation of a high level of social development, as well as 
the attraction and retention of skilled knowledge workers and keeping the city vivid. This is the essence 
of knowledge KC success; attraction and retention leads to the establishing, generation, and enhancing 
of the knowledge base [8]. True growth in the city occurs through balance between the city’s traditions 
and heritage, on one hand, and technological progress on the other hand. This is classified under the 
name “Identity of city”[13]. The cultural and creative infrastructure may be divided into two sections: 
the first includes the materials of the cultural heritage of the city (historic sites, monumental records, 
and museums); the second includes cinemas, theatres, conference rooms, exhibitions, music concert 
spaces, and public libraries [7].
2.5. Urban facilities
Providing urban facilities leads to the accomplishment of the quality of life. A city that seeks to be a 
knowledge city without having urban facilities would suffer in the process of attracting knowledge workers 
and investments. Urban facilities include high-level residential areas, open green areas, public parks, 
sport centers, public services, high quality healthcare, and luxury hotels [7]. Various studies proved 
that renovating the city center, city plazas, and old houses, as well as building new ones, would be a 
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transformation point for the city. For example, renovating Manchester city center turned it into an attraction 
to inhabitants [10].
Finally, the previously mentioned five elements can be viewed as the urban and architectural potentials 
that contribute to transforming cities into knowledge cities. One of these factors may emerge as a leading 
one – e.g., the university, the museum, or the technology parks- in attracting individuals to a city. This would 
turn this factor into an Urban Innovation Engine that plays an entrepreneurial role in transformation as was 
it in Bilbao; where the Guggenheim museum made a significant contribution and became the symbol of 
transformation. Also, in Manchester the university participated in transforming Manchester into a KC.
3. Case studies
After observing the urban and architectural potentials of knowledge cities, their comparative importance 
may be deduced; by analyzing some globally recognized KCs. Singapore, Manchester, and Valencia 
were selected for the following reasons:
•	 First: Global recognition. Valencia came first in 2009, Manchester came first in 2010, and Singapore 
came first in 2012 in the MAKCI award.
•	 Second: the diversity of economic activities. Economic activities vary in the three cities. Singapore 
attracts knowledge workers and investments by hi-tech industries. Manchester uses the university in 
promoting the city. Valencia uses tourism and cultural heritage.
With such diversity in city nature, and global recognition, the urban and architectural potentials of the three 
cities are observed; for the purpose of deducing their comparative importance.
1.1 Valencia
Valencia is the third main economic city in Spain, after Madrid and Barcelona. The climate is good all 
year round. There are 807000 inhabitants in Valencia. The strategic plan of Valencia aims to turn Valencia 
into Europe’s Green City of integrated social and cultural activities. The plan aims also to turn the city 
for knowledge economy by concentrating advanced services and using ICT facilities. Those services 
resulted in economic growth; as well as increasing cultural and artistic activities, recreational activities, 
and R&D activities – characteristic of knowledge economy- by 41% between 2001 and 2005. Hence, 
such activities became the most important to economic structure. Scientific progress in healthcare and 
biotechnologies such as biomedicine and Genetics contributed to supporting the city’s economy.
In 2009, Valencia won the first place in the MAKCI award as a KC region. So, the urban and architectural 
potentials of the city will be analyzed.
1.1.1 Basic Infrastructure
•	 Potable water and sanitary drainage in the city:
Potable water is compatible with the highest environmental standards of potable water quality. The city 
has a highly efficient sanitary drainage network.
•	 Transportation:
Transportation in Valencia uses the underground, the tram, local trains, and buses. The transportation 
infrastructure in continually extended; road network is adapted to the challenges of regional and 
metropolitan communication. The city has a very efficient network of roads and railroads. There is also 
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a super-speed railroad network that connects Valencia to Spanish cities, such as Barcelona, and many 
European countries such as France. 
The international airport of the city attained the highest domestic and international growth percentage 
in the last few years. The airport was extended to 36000 m2 in 2008; a corresponding 33% increase in 
capacity to 6500000 passengers annually. Another extension in 2008-1011 will increase to capacity to 
15000000 passengers.
The city has three sea ports; with Valencia port on top as being the pioneering force for driving growth 
across the Mediterranean – by building a service activity zone in the port complying with the environmental 
standards. This resulted in Valencia being the Euro-Mediterranean Commodities city. This Valencia 
became the most important marine gate on the Mediterranean basin [7].
1.1.2 Knowledge institutions
Valencia is an education intensive region, in number and diversity (primary schools to higher education 
to advanced research). Valencia has an integrated network of available educational infrastructure; 7 
universities (5 public and 2 private). The 26 technology institutes contributed to additions of the knowledge 
economy [14].
1.1.3 The ICT infrastructure
Valencia has one of the largest wired & wireless communications infrastructures; cable cover 98% of the 
city. It also provides a wired internet service. Internet users are 77.8% of inhabitants. 55% has computers; 
41% of those have broadband internet. An ICT institute was established for connecting Valencia to the 
internet to be close to major European cities [7].
1.1.4 The Culture and creativity infrastructure
Setting the Valencia Strategic Plan, the culture and creativity environment was extended, constructions 
and events, for the purpose of renovating and refreshing Valencia’s historic heritage. The culture and 
creativity infrastructure includes various constructions: 34 museums and more than 66 art galleries, 29 
conference halls, more than 50 libraries and book archives, 19 theatres and 21 cinemas, and 9 km on the 
Turia river bank were transformed into a cultural and recreational pathway.
The Resource Centre for young creative people is designed as a space equipped with the necessary 
technical resources to enable young people to carry out their creations. The center is an intermediate 
space between schools and industry to promote the development of the creative processes that affect 
especially in disciplines related to new technologies, as well as video, video art, design or multimedia, 
etc [7].
1.1.5 Urban Facilities
Valencia is located on the Mediterranean Sea, with 24 kilometres of beaches. It has various green areas, 
with lots of urban facilities that aim to achieve the quality of life. Urban facilities of the city include: a 
recreational sports centre, on the Mediterranean beach, for winter games; 4,384,075 m2 of green areas, 
Urban greenness per inhabitant is at 5.5m2 and the total per inhabitant is 84,2 m2; a great number of spaces 
for enjoyment: 11 urban parks (1,772,031 m2), 14 stretches of the River Turia Gardens (9km), and more 
than 716 neighbourhood green spaces (25 parks and 691 gardens, 500 of them with playgrounds); 240 
areas exclusively for children’s playgrounds; and 95 sports facilities, 147 sports hall, and 39 swimming.
As for housing there is a new project for establishing a new model for residential neighbourhoods. The 
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project aims to propose new inhabitable environments that reflect the social conditions. The project 
promotes for establishing houses that respond to the needs of young people, the elderly and one-parent 
families in a high quality environment urban environment with landscaped areas, social amenities, and 
special architectural works for creating urban excellence.
Valencia cares for the health of its citizens. The city possesses hospitals with multiple specialties: 6 
hospital centres, 4 specialist clinics, and 26 local clinics [7].
1.2 Manchester
The Manchester City Region (MCR) is the second largest conurbation in the UK with a population of over 
two and a half million people. The climate is moderate all year round. The city is surrounded by hills and 
mountains, with several rivers through. The city centre lies on the east bank of the River Irwell, near its 
confluences with the Rivers Medlock and Irk.
The River Mersey flows through the south of Manchester. Although the city is not a coastal one, it is 
directly connected to the sea by the Manchester Canal.
In 2008, Manchester was in the best 14 European cities. In 2010, Manchester won the MAKCI award as 
a Knowledge City Region. That’s why the urban and architectural potentials of that city [15].
1.2.1 Basic Infrastructure
•	 Potable water and sanitary drainage:
Potable water comes from the many rivers of the city. The government invested large sums of money for 
improving basic infrastructure. More than 1.5 billion £ were invested in physical infrastructure. The city 
has a high quality sanitary drainage network.
•	 Transportation:
The Manchester City Region has an extensive, modern transport network which provides connectivity 
across the conurbation and the rest of the UK and the world. Manchester is located north of the highway, 
which provides good connectivity with other highways. Officials of the public transportation network aim 
at promoting the use of public transportation.
Manchester has a rail network of 142 miles and 98 stations. A number of stations in Manchester have 
benefited from extensive refurbishment in recent years.
As the North’s only major international gateway, Manchester provides vital transport links to the rest of the 
globe via Manchester Airport which was awarded the best UK airport 2008[15].
1.2.2 Knowledge Institutions
Manchester has significant physical infrastructure assets to support its knowledge-based development. 
These assets make the city one of Europe’s most-intensive student cities. The city has several educational 
institutions: Four reputable universities, providing various majors; Manchester Science Parks, providing 
laboratory and office space for many key knowledge-based companies; Manchester Bioscience Incubator; 
and Bolton Innovation Zone – a 67 hectare project set to include leisure space, hotels and student 
accommodation [15].
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1.2.3 ICT infrastructure
Information and Communications Technology and digital connectivity are vital to the development of a 
knowledge city. The Manchester Digital Development Agency was created in 2003 to attract and sustain 
further investment in ICT and e-commerce across all sectors of the economy. The agency includes: 
Media City:  A new creative hub, the first of a kind in the UK, over 200 acres of space, a new region for 
creativity; A broadband super-speed Internet service, with a developed wireless network for the internet; An 
E-government for providing public services to all; The East Serve Project: the largest ICT project, located 
east of Manchester. It is the Manchester gateway to the internet for providing interactive public services. 
This project played an important role in filling the digital gap [15].
1.2.4 The Culture and Creativity Infrastructure
Manchester has a very strong cultural offering and heritage. The city center, a creativity center for the city, 
is among the World Heritage Sites.
It consists of a network of canals and mills, which were constructed in the 19th century. On the other hand 
the city center was renovated and transformed into high-quality projects in order to enhance the existing 
urban texture. These projects include the Betham Tower, the highest residential building in Western 
Europe. The city center has the Lowry Theater, an art & glass gallery, and the Imperial War Museum. 
Manchester’s creative and cultural institutions include: Royal Northern College of Music, other venues 
for introducing music, an opera house and 5 theaters, an exhibition center, and Museums such as: 
The Manchester Museum, the Museum of Science and Industry, Imperial War Museum North and the 
People’s History Museum [15].
1.2.5 Urban Facilities
The city includes a number of urban facilities that directly contribute to enriching life in the city. The city 
includes: an open space, one of largest in Europe, with an approximate area of 3 km2; winner of the 
Heaton Park Award. Manchester has a total of 135 parks, gardens and open spaces within the city. 
A commercial district in the city center: a mixed-use project with vast office spaces, restaurants, and 
shopping centers.
The Manchester City Region faces many challenges in the area of public health with poor health statistics 
and inequalities in healthcare provision. The city has implemented a number of initiatives to address these 
challenges including. The Manchester Academic Health Science Centre (MAHSC) is a UK first; a federal 
partnership of six major teaching hospitals in Greater Manchester and the University of Manchester 
covering the full spectrum of healthcare. Manchester officials hope that by 2015, Manchester citizens will 
be the wealthier and healthier [15].
1.3 Singapore
The unique location of Singapore resulted in easy connection with global markets such as Japan, China, 
and Australia. As a consequence Singapore was the best place for conference hosting in the world in 
2009. Also, Singapore comes first in shopping all over the world. Hot humid climate prevails in Singapore. 
Singapore is relatively safe from seismic activities in the region. The approximate area of Singapore is 
710 km2, with about 5.2 people living there.
In 2009, the government established an economic strategy committee for investigating the challenges 
facing Singapore. The committee recommended a critical transformation for enhancing growth through 
skills and innovation. The committee also recommended that Singapore should become a vivid, open, 
diverse city.
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In 2012, Singapore came first in the MAKCI award as a Metropolitan KC. So, the urban and architectural 
potentials of the city will be analyzed [16].
1.3.1 Basic infrastructure
•	 Potable water and sanitary drainage network:
Singapore was ranked 1st in Mercer City Infrastructure Ranking, which includes several criteria such as 
water availability and sanitary drainage.
•	 Transportation:
Singapore also has world-class infrastructure (ranked 4th), leading the world in the quality of its roads, ports, 
and air transport facilities [16]. The road network extends for 3356 km, with 161 km of highways. Roads 
occupy 12% of the total area of Singapore. The underground network is taken for a public transportation 
network that extends over 130 km, and includes 85 stations [17].
The railroad network will be extended, leading to an increase in the total length of the network from 148 
km to 278 km in 2020. The residential and commercial densities around railroad stations will be increased 
for achieving more development.
The World Economic Forum (WEF) ranked Singapore the 1st country holding the best quality of air 
transport and sea port infrastructures and making its best services available. 
In terms of quality of trade and transport related infrastructure (e.g. Ports, railroads, roads, and information 
technology), Singapore scored the 3rd position, in World Bank’s International Logistics Index Ranking 
2009.
1.3.2 Knowledge Institutions
The Singapore education system aims to help students discover their talents, realize their potential, and 
develop a passion for learning that lasts them through their lives. Singapore has various knowledge 
institutions having strong ties to ICT companies [18]:5 public universities, 10 private universities and 
institutes; 852 research organization; more than 350 schools; primary and secondary.
Singapore is constantly working to enrich and transform the learning environments of its students and 
to equip them with the critical competencies to succeed in a knowledge-based economy. A key thrust is 
the purposeful integration of ICT into all types of lessons to enhance the students’ learning experience.
Additional funding and resources enable schools to seed innovative teaching methods. A group of “future 
schools” are partnering industry players to use state-of-the-art technology to pilot new teaching and 
learning experiences [19].
1.3.3 ICT infrastructure
Starting in the early 1980s, the government played a crucial role in promoting and enhancing the use of 
Internet & ICT. The aim was to boost advanced technological activities that would rank Singapore high in 
that field; by using IT for boosting the economy. Hence, Singapore came in advanced positions in various 
conferences and economic forums:
•	 Singapore was ranked the 1st in the international e-government ranking.
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•	 Singapore was ranked the 11th in UN e-Government Development Index 2012.
•	 In the Enabling Trade Index, the World Economic Forum (WEF) ranked Singapore the 1st country 
holding the best quality of air transport and sea port infrastructures and making its best services available.
•	 Singapore was ranked the 4th in the WEF’s The Networked Readiness Index 2008–2009.
Singapore also has other ICT means: Domestic & International radio and TV channels; Broadband 
Internet network; and the first Universal Studios, the only in Southeast Asia [16].
1.3.4 Culture and creativity infrastructure
In 1992, the Government initiated the Advisory Council for Culture and the Arts (ACCA). The belief then 
was that arts and culture were integral in developing a culturally vibrant society, giving Singapore a 
unique national identity and providing the social bond that holds our people together. Cultural facilities in 
Singapore include: 56 museums (5 arts, 10 culture, 10 military & social, 5 health, 13 historical, 3 lifestyle, 
and 10 for science and innovation); 24 public libraries, as well as the National Library and 100 reading 
clubs; Theaters, galleries, and concert halls [20].
1.3.5 Urban facilities
Singapore reviews and formulates the concept plan every 10 years to ensure providing lands for meeting 
future economic needs that directly contribute to enriching life within the city and achieving a higher 
standard of clean environment. Hence, Singapore has various urban facilities: A recreational spa on 49 
acres, with six hotels; an arts park; The Water Front Promenade; various bay overlooking gardens; and 
green areas, with about 50% of the total area of Singapore [16].
Housing occupies 15% of the area, with housing options for all income levels – in high quality [17]. Singapore 
was ranked globally the 4th in the Legatum Prosperity Index 2009 for having attained a high level of health 
service satisfaction. On the other hand the World Health Organization (WHO) acknowledged that Singapore 
has the best quality of health care.
Through analyzing of the three case studies, the comparative importance of urban and architectural 
potentials of the cities may be represented in table 1, which shows their influence on the process 
transforming Valencia, Manchester, and Singapore into KCs.
Table 1 The influence of urban and architectural potentials on transforming case study cities
     potentials
 
  Case
studies
Basic 
infrastructure
Educational 
institutions
ICT 
Infrastructure
Culture and 
creativity 
infrastructure
Urban 
facilities
Valencia ● ○ ○ ●
Manchester ● ○ ○ ●
Singapore ● ○ ○ ●
● Potential exists, Essential for transformation.
○ Potential exist, subordinate for transformation.
Potential exists, acts as urban innovation engine in transformation.
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Study and analysis of the three case study cities reveals that urban and architectural potentials exist in all 
cases, but vary in their influence on each city. Literature review indicates that basic infrastructure exists 
and influences all cases, as it enables citizens to live in the city. Urban facilities also exist and influence 
all cases, as they improve the quality of life. The other three potentials acted as urban innovation engines 
within the three cities. In Valencia, the MAKCI report shows that the strategic plan of the city aimed at 
transforming Valencia into Europe’s Green City on the Mediterranean; integrating different social and 
cultural activities [7]. Hence, cultural and creative infrastructure may be considered viewed as an urban 
innovation engine that helps attract and retain knowledge workers, as well as contributing effectively in 
transforming the city into a KC.  In Manchester, literature review indicates that educational institutions 
– particularly universities- are the source of leading the transformation of the city, as well as being 
the major agents of change and economic growth. Thus, universities in Manchester can be described 
as “urban innovation engines.” In Singapore, the ICT infrastructure plays a vital role the process of 
transformation, by enhancing many IT-relevant knowledge-based industries. This was also reflected in 
research; many research centers focused their activities in conducing researches in the ICT field. Hence, 
the ICT infrastructure is deemed the urban innovation engine there [21]. So, the influence of the last three 
potentials is to attract knowledge workers. This can be illustrated in the figure 1.
Fig 1 Role of urban and architectural potentials in transforming a city into a KC.
4. Conclusion
Various parameters contribute together in transforming cities into KCs. The urban and architectural 
potentials comprise the physical environment of a city; participating directly in the transformation process. 
One conclusion of the study is that there are five urban and architectural potentials in knowledge cities: 
the basic infrastructure, the educational institutions, the ICT infrastructure, the culture and creativity 
infrastructure, the urban facilities.
Each one of these potentials plays a significant role in transformation. Basic infrastructure enables citizens 
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to live in the city. ICT infrastructure improves the opportunities for knowledge exchange, and aid the 
creation of high-intensity knowledge regions that contribute to establishing knowledge-based technology 
industries. The culture and creativity infrastructure leads to a high level of social development and creates 
a vivid life. Finally, urban facilities achieve the quality of life.
The urban and architectural potentials may be classified under three categories. The first is an essential; 
the basic infrastructure and urban facilities, as they provide the appropriate living environment within 
the city. The second is a subordinate one. It includes: knowledge institutions, ICT infrastructure, and the 
culture and creativity infrastructure. The third originates from the second; potentials that act as urban 
innovation engines. Hence, the process of transforming a city into a KC requires the existence of basic 
infrastructure and urban facilities. Then, a study has to be conducted to identify the city value and methods 
of upgrading through a strong urban innovation engine that aids in the process of attracting and retaining 
knowledge workers. The last step is complementing the urban and architectural potentials for improving 
the physical conditions of the city and contributing to the process of knowledge and ideas generation, 
enhancing, and exchange; leading in the end to preparing the city for transformation.
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FOSTERING INNOVATION THROUGH STRENGTHENING INSTITUTIONAL CAPACITY IN AN 
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In this paper the author argues that for emerging regional innovation systems (RIS), institutional 
capacity (IC) is one ingredient that should be strengthened. The case of the program Monterrey 
International City of Knowledge (MICK) in northern Mexico, represents an interesting effort from 
the State government for the city of Monterrey, towards the building of an emergent RIS where 
specific institutions have been created aimed at transforming this city from a knowledge-based 
development perspective. The role of government in fostering and encouraging innovation 
activities might vary from reducing risk, by collaborating strategies, and by using incentives 
or regulation. Since capacity is seeing as the ability to improve performance, and institutional 
capacity the ability of the government to improve performance within the system. It will be use the 
framework suggested by Autio (1998) to study how governmental subsystem can foster innovation 
through the interaction of agents that create knowledge and agents who use that knowledge to 
their processes of innovation. This work will focus at the organizational level using the concept of 
institutional capacity. It is identify key STI organizations for the city of Monterrey and the factors 
upon which the strength of their IC depends upon.
Keywords
Innovation; institutional capacity; innovation systems; knowledge based development; Governmental and 
regional policies of innovation; Mexico
1. Introduction
The role of public sector (government) in fostering innovation processes has been acknowledge since 
the early works on systems of innovation [1], [2], [3]; however, the attention to its implications at the 
regional level is still a subject of analysis especially in developing countries. Government intervention in 
promoting and creating a system for innovative activity can be explained by its capacity of action at the 
organizational and individual levels. 
In developing countries such as Mexico the implementation of innovation policies emerged on the national 
and regional agenda. However, during the last three decades the level of implementation, monitoring 
and evaluation represents a challenge. The OECD [4] made an evaluation of the RIS in 15 Mexican 
States. According to that evaluation, Mexican regional development policies lack coordination between 
the different levels of government (national, state and municipal); there is not an effective investment 
in competitive regions, and there is a need to create links between foreign direct investment (FDI) and 
regional policies. Therefore the RIS approach in developing countries is considered as emerging RIS due 
to its low level of innovation performance [5].
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In this paper the author focuses on the subnational (State) government. The institutional capacity will be 
understood as the ability of the state for fostering innovation processes in the RIS. To study the role of 
government in innovation policy we will use the framework developed by [6] where a RIS is seen as the 
composition of two main subsystems; knowledge generation and diffusion subsystem and knowledge 
appropriation subsystem. This work will focus at the organizational level performance of the government 
using the concept of institutional capacity. 
1. Approaches 
1.1 The Regional Innovation System Approach: A Need For Regional Policy Analysis 
The literature in RIS is extensive and has gained great recognition in developed and developing countries. 
Factors that influence regional innovation include: the presence of local public research institutions, 
large dynamic, industry clusters, venture capital, an environment conducive to business creation and 
infrastructure for science, technology and innovation, vertical and horizontal links in the clusters, the 
human capital endowment, the orientation to export markets, the role of the State [5] [7] [8] [9] [10] among 
others. The regional level began to gain more attention from scholars and policy makers. They began to 
focus on the particular combinations of political, cultural, and economic structures [10]. The RIS approach 
emphasizes external economies are generated by strong companies, a stock of labor capacities, network 
of suppliers, and local based knowledge [11]. 
Autio [6] developed a framework to study RIS capturing the main characteristics and relationships of a 
RIS operating at different levels of government such as local, national and international level [12] [13]. 
It is distinguished two subsystems that constitute the main building blocks of RIS: a) the knowledge 
application and exploitation sub-system and b) the knowledge generation and diffusion sub-system. Both 
sub-systems co-habit in a socioeconomic and cultural context. The main external influences on RIS take 
the form of NIS institutions/organizations, policy instruments, other RIS and international organizations 
and policy instruments, which also interact and shape the role of an RIS. 
The components of the structure according to Autio are in the two subsystems mentioned and its division 
also corresponds to a distinction between public and private sectors, and between commercial and 
noncommercial activities. In this way there is a reference to a bidirectional flow of knowledge and the 
interaction of resources and human capital.
Autio’s model provides an approach to the RIS relations taking into account user and producer of 
knowledge, both seen as subsystems with bidirectional relationship through the exchange of flows of 
knowledge, resources, and human capital in an environment where shared social, economic, political and 
cultural characteristics, which in turn are influenced by national and international external environment 
(Figure 1).
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Figure 1. Regional System of Innovation
Source: Autio (1998)
The evidence suggests for regional contexts in developing countries some features: weak internal 
governance institutions, financial conditions are not found at the regional or national level rather outside 
of the country, shortage of local resources of knowledge, human capital challenges companies to improve 
their skills to add value to their products and processes, lower degree of integration and interaction and 
dependent on a flow of knowledge and technology primarily from outside  [5] [7].
A question regarding the RIS in developing countries is whether they can support the improvement of 
technological, scientific and innovation of organizations in the region and the system itself. The purpose of 
innovation policy is to improve the performance of the creation, acquisition and retention of technological, 
scientific and innovation and the dissemination of knowledge among RIS actors.
Although given a strong role for the government to promote regional, depend on the degree of autonomy 
of the same in the application of these mechanisms (regional policy instruments). Regional authorities 
don’t have access to large-scale policies focused on innovation as opposed to national authorities. 
Another aspect is the extent to which regional authorities have implemented long-term policies focused 
on innovation. It has also considered the degree of association and linkage within the RIS stakeholders 
[7]. In other words to have the institutional capacity to promote activities that foster innovation processes.
A) The Government’s Role In Regional Innovation Systems
The concept of innovation has permeated not only the traditional areas of business, science and technology, 
but also has captured the attention of stakeholders such as policy makers. Governments focused on 
the design of innovation policy as a way to promote sustained economic growth [14]. Innovation policy 
“implies the creation of a climate and certain attitudes that enable coordination’s between agents directed 
to achieving innovation” [15] and is the public actions that influence innovation processes [16].
Traditionally the role of government has responded to the provision of an educational system, to provide 
incentives to businesses, and regulation by establishing “rules of the game” through laws and policies. 
To be considered in the context of innovation systems, by the role of government we mean public actions 
for promotion and interaction with private actions and reactions that are changing the basic structure of 
societies [17]. Public policies arise in response to changes, demands and opportunities of the interaction 
of different actors. The interactive relationship between micro-and macro-structures reflects systems as 
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complex entities characterized by inertia of co-evolution and self-governance [18].
The government’s actions are not only in activities related to the generation of knowledge (R&D funding, 
capacity building through individual skills), also promotes other activities relating to the application, as 
is the provision of business services including basic elements [19].  The activities in innovation systems 
are the determinants of the development and diffusion of innovations, some of the main activities were 
identified by Edquist  [20] [16] regarding the provision of knowledge inputs, the demand side activities, the 
provision of constituents for system of innovation and the support services for innovating firms. 
According to the literature in RSI, government role in innovation we suggest to consider: 1) the creation of 
formal institutions such as laws, rules; 2) provide support services for firms (approach from the business 
side and demand side); 3) the creations of organizations related to STI; and 4) to provide a proper 
infrastructure of communication and finance support. 
B) Delimitation Of A RIS
Cooke et al. [10] suggest that regions can be view as a regionalism or regionalization phenomena. The 
first type involves a set of characteristics such as culture ties, language, and common customs. The 
second type has to do with political boundaries such as a municipality, province, State, Nations. In the 
literature can be found several examples of successful RIS such as Silicon Valley, Route 128, etc. Other 
studies suggest that RIS are more frequently found within cities or metropolitan areas. Some regional 
differences in innovation performance are identified [21] between old industrial regions, metropolitan 
regions, and peripheral regions. Zucker et al. [22] suggest that most knowledge externalities and venture 
capital activities take place within maximum o 50-100km. Subnational jurisdictions in USA and Canada 
are far too large for most externalities to occur homogeneously across their territories [23].
In the general definition RIS will be define as regions where innovative activities takes place [23]. In 
that sense will be considered the RIS as an urban agglomeration. The city of Monterrey in this case 
will be considered as a RIS where the Nuevo Leon State government has the competence to establish 
normative framework through policies, incentives, and regulations. 
1.2 Institutional Capacity
The Systems of Innovation approach has described as a set of structures where private and government 
entities interact under regulated institutional frameworks, incentive mechanisms and restrictions for 
operation. The key factors are knowledge products and learning processes between producers and users 
of knowledge, who will act in accordance with the conditions and capacities of the actors involved in the 
systems.
For the study of innovation systems, institutions are relevant for understanding innovation processes, this 
perspective assumes the concept of institutions understood as individual entities and organizations that are 
directly involved in industrial innovation as companies and organizations support (technical universities, 
industrial research centers, R&D departments, consulting agencies, patent offices, technological service 
institutes and other intermediary organizations) and as elements that influence and shape behavior as 
routines, rules, policies etc. [24] [25]. One of the important roles of institutions in a society is to reduce 
uncertainty by establishing a stable structure to human interaction.
The term capacity is matched to the skill, and the potential availability of performing, producing and 
developing improvements. This term applies to governments, public institutions and communities involves 
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the level of achievement of these entities, in addition, assets and/or powers to achieve the objectives [26].
In this study, institutions are both concrete entities such as organizations and elements that change 
and shape the relationships among economic, state organizations and companies, among others. Then, 
institutional capacities are the ability of the state to enforce the board sets of rules that govern economic 
and political interactions [27].
Organizational Capacity For Policy Learning
The need to improve the management and state action through the use of their capacities and immersion 
raises reforms both internally and externally. Concern for capacity building has to do with: a) improve 
function and solve public problems, b) moving or adapting institutions to address public problems, and 
c) develop, implement, coordinate, monitoring, evaluating and reporting accounts under a government 
system [28].
Under the system of innovation perspective there is a methodological model of learning in organizational 
capacity proposed by Borrás [12] that offers a framework to study policy learning and organizational 
capacity. Policy learning is understood as a “lasting alteration of thought or behavioral intentions that 
result from experience and/or new information having to do with the production or revision of policy 
objectives” [29].
Borrás’ model is based on Bennett and Howlett work [30] and refers to learning as “the general tendency 
for policy decisions to be taken on the basis of decisions based on knowledge and future expectations”. 
Learning involves an unintended consequence to the resolution of problems. These authors suggest three 
levels of learning, look who learns, what is learned and the effects of education in terms of change from: 
a) learning of the government (officials, the policy-making processes and the generation of organizational 
changes), b) lessons-in-picture (policy instruments generating networks and changes in the policy 
program), and c) social learning (for learning policy communities about the ideas and the generation of 
the policy paradigm shifts).
The three levels of policy learning and policy change effect, argues that each has an impact on the 
innovation system and are related to specific organizational capabilities for each level [12]. The government 
case of learning has to do with the business, administrative capacity as “the ability to develop, manage 
and control the resources to support the implementation of public policy and program responsibilities” 
[31]. The second level is about the political network and corresponds to stakeholders and government 
actors; this level of analysis requires the ability to monitor the market failures and policy instruments. 
The third level is considered broader learning as it relates to social level (communities of socio-economic 
actors), organizational capacity is diffuse, involves thinking skills in a broader framework of actors, their 
ability to communicate and create a collective sense of understanding [12].
We are interested in the level of government learning (organizational level) where administrative capacity 
is “the ability to develop, direct, and control resource to support the discharge of public policy and 
programme responsabilities” [31] and the “set of rules, procedures and resources governing administrative 
action and designed to improve performance” [32]. We use interchangeable the terms of administrative 
capacity and institutional capacity. New modes of governance are characterized in the innovation theory, 
practice and policy regarding the role of government. It is also recognized that knowledge and learning 
are largely integrated in institutional practices and policies and are important conditions for policy transfer.
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1.3 Putting It Together: A Model To Study Institutional Capacity For Innovation
Starting from the generic elements of Autio’s model and understanding the relationships between actors 
and functions, we propose a structure that involves the relationship of the two original subsystems: the one 
in charge of the generation and diffusion of knowledge, the one refer to the application and exploitation of 
knowledge, adding the regional policy subsystem presented in Figure 2 as the elements and structure of 
a RIS to study. The regional policy subsystem, compose by the governmental body has 4 main functions 
based on the literature review about the role of the government in regions. These functions are: 1) the 
creation of formal institutions such as laws; 2) provide support services for firms (approach from the 
business side and demand side); 3) the creations of organizations related to STI; and 4) to provide a 
proper infrastructure of communication and finance support.
Figure 2. Regional Innovation System: Elements and Structure
Source: Author’s own elaboration adapted from Autio (1998).
The diagram outlines three subsystems mentioned that make up RIS. Also that there are external sources 
that influence a region such as organizations and institutions of the NSI, policy instruments from the 
national level, international and other RSI, and intermediary organizations.
2. Methodological Notes On The Framework
The framework is proposed to analyze a specific metropolitan area located in the State of Nuevo Leon. 
Government’s competences differ by the type of level of governance: federal, state and municipality, 
understand at some point the capacity to support innovation policies.
Case studies under systems of innovation approach suggest policy implications for their sector or region 
of study. However, the policy process especially in developing countries is still a challenge.  The process 
of decentralization allows power of decision and the use of economic resources at the subnational level. 
In countries such as Mexico whom the three levels of government share the competence to provide 
support for innovation, the effort is doubled or sometimes tripled due to this competence overlap and the 
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consequence may be an inefficient implementation of policy instruments. 
A diagnostic was conducted to describe the RIS in Monterrey through a documental analysis. The purpose 
of the diagnostic is to highlight how an emerging RIS has been developing through the years. 
3. Institutional Capacity Fostering Innovation In Monterrey
The city of Monterrey it is the capital of the State of Nuevo Leon (NL), located at the Northeastern region 
of Mexico; Monterrey is considered the most important financial and industrial center (figure 3), as well 
as port of entry for the commercial exchange between the Northeastern Region of México and the United 
States [33]. Also, it has been characterized for its industrial wealth and progress and as a competitive 
economic region.
Figure 4: Metropolitan area of Monterrey
Source: CEDEM (2006)
Since the beginning of the twentieth century the city of Monterey became a leader in national and 
international activities such as, steel, beer, glass, cement, ceramic products, chemical and metalworking 
and other manufacturing [34]. 
a) RIS Of Monterrey
i) Knowledge generation and diffusion Sub-system
This subsystem is composed by public and private organizations, also local and national and international 
entities. According to the definition provided for the knowledge generation subsystem, its elements are 
research institutions, universities and technical, human capital and intermediate organizations.
There are fourteen public research centers established in Nuevo Leon (2003-2012). Ten are located in 
the Research of Innovation Technology Park (PIIT). In 2013 two centers have already built and will start 
operation. The remaining four centers belong to the Autonomous University of Nuevo Leon (UANL); three 
of these centers are located within the premises of the University and the other one near the airport of 
the city.
87
PhD Consortium I
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Regarding private research centers (PRC) (see annex 2) detected in the document review. There are 19 
PRC dedicated to scientific research and technological development. It uses the same criteria and frames 
their role with respect to the three functions of the ICC. Twelve PRC are located inside the PIIT. These 
centers belong to private university, regional companies and multinationals such as Motorola. The seven 
remaining centers, six belong to the ITESM and one to the University of Monterrey them are located in 
respective of their campus facilities. It is noteworthy that the TEC has three centers began operating in 
the late nineties and in the following decade and constituted strengthened. The rest of the CIP have been 
incorporated from 2005 onwards.
ii) Knowledge application and exploitation Sub-system
The subsystem of application and exploitation of knowledge is characterized by producers, suppliers 
and consumers in general. Monterrey firm system has been characterized for it entrepreneurial 
activities in manufacturing. Historically, Monterrey has been considered the industrial capital of Mexico. 
In its metropolitan area is San Pedro Garza Garcia, one of the municipalities with the highest human 
development index for the Americas and the world (0.8) [35]. The city is home to major Mexican industrial 
and financial groups from abroad also found several international consulting firms.
iii) Regional Policy Sub-system 
The regional policy subsystem is characterized by governmental regional entities, public administration, 
a normative set of framework, and policy instruments. 
A central administration, a semi-public administration and the government office compose the State´s 
Government of Nuevo León. The central administration has fourteen central offices such as the Education, 
Security, Economic Development, Social Development, among others. Six administrative unites such as 
public relations, international affairs, and a representative office in Mexico City. 
The Secretary of Economic Development is in charge of policy instruments from external source 
(National System of Innovation) can be mentioned intergovernmental coordination Mixed Funds (FOMIX) 
contemplated in Article 35 of the Law of S&T. FOMIX supports the scientific and technological development 
in municipal and State governments, through a sum of contributions from the State Government or 
Municipality, and the Federal Government, through CONACYT. 
Another tool that promotes the development of STI capabilities to the states is the Regional Institutional 
Fund for Development Science, Technology and Innovation (FORDECYT). Its objective is to promote 
scientific activities, technology and innovation as well as the formation of high-level human resources, 
collaboration and integration of regions and regional systems strengthening science, technology and 
innovation.
Another major player in the governmental side is the State Council of Science and technology. The 
name of these organizations is Innovation and Technology Transfer Institute  (I2T2) created in 2005. This 
organism has an autonomous characteristic among the Public Administration. Three advisory councils 
compose it: academic, firms and citizen. Its internal configuration composed by directors of planning, 
education and promotion of new firms to foster innovation activities in the metropolitan area and the State. 
b) Institutional Capacity Of Monterrey
In the last decade the government of the NL (two governmental party periods 2003-2009 and 2009-up 
to this date), has set strategies and policies to put the Metropolitan city and their region (State) in the 
international spotlight not only in terms of commerce and industry. One of its main pillars for economic 
development is the strategic program “Monterrey International City of Knowledge”, which is based on an 
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alliance between government, higher education institutions, and industry, also known as the Triple Helix, 
to promote growth through innovation [36]. 
In the beginning, the project followed some basic strategies which included revising educational contents 
and methods, the incorporation of technology specialists for industry, increasing the number of researchers 
and public research centers, promoting business incubators, and strengthening the city’s infrastructure. 
To strengthen the alliance, several clusters were initiated in sectors including: automotive, IT, medical 
services, life sciences, agro, nanotech and biotech, accompanied by public and private research centers, 
innovation and intellectual capital for each sector [36]. 
The economic support for the creation of new firms, the government launched programs: Integration 
of Regional Development and Logistics in the Northeast and its Link to Texas (INVITE) from 2005 to 
2009, and Nuevo Leon Funds for Innovation (FONLIN) starting 2009 up to now. INVITE consisted in 
the implementation of new forms of regional development and integration of logistics to boost the 2nd 
stage of the free trade agreement for North America and for FONLIN helping researchers and local 
entrepreneurs license and register their knowledge while promoting the creation of new knowledge-
based firms. Additionally the Institute for Innovation and Technological Transfer (I2T2) started two grants 
with seed capital and resources from private investors to help firm start-ups as well as high-growth small 
and medium enterprises [36].
The Institutional framework that the NL government has established includes policies oriented towards 
better and effective interactions between de triple helix components. 
The science, technology and innovation public policy issue is set in a fast technological development 
environment, and the composition of various actors taking part of it. There is an evolution in the STI 
policies in legislation in Mexico and in the State of NL, taking the development of scientific knowledge as 
an engine of development.
The actions of a government are provided within a planning framework. This process is important 
because it is represented by a plan that includes explicit and consistent decisions to allocate resources 
to predetermined purposes. Thus it is important to know the regulatory framework and the establishment 
of rules.
In the NL case, the efforts of the government have able to support the emerging RIS and create from 
bottom-up a set of policies. Which was reflected in the NL 2004-2009 State Development Plan. This Plan 
established the relevance of the interaction among government, industry and academia for economic 
development through initiatives that involve these actors. 
In 2003 the State Congress approved the Law for the Promotion of Knowledge-based Development. This 
led to the creation of the Coordinating Office for Science and Technology (COCYTENL) in 2004 with the 
purpose of bringing together all actors of S&T in NL (Coordinacion de Ciencia y Tecnologia de Nuevo 
Leon, 2010) and creates the Program of Monterrey International City of Knowledge (MICK).
In 2005 the Law was reformatted and create the Institute for Innovation and Technological Transfer (I2T2) 
replacing the COCYTENL. The I2T2 it is an agency of the State Government of NL, with the authority to 
sign agreements and allocate financial resources to programs and projects of innovation, science, and 
technology. The Institute administrates the program MICK (I2T2, 2005).
The I2T2 is in charged to monitor and evaluate the evolution of MICK and foster innovation through the 
regions. MICKs basic strategies are: 1) redesigning the agenda for the education system; 2) attracting 
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new research centers and technology-based firms; 3) promoting innovation in firms, universities, and 
research institutions; 4) creating new innovation firms; 5) widening urban and cultural infrastructure; 6) 
diffusing a new entrepreneurial culture; and 7) improving instruments that support innovation.
2. Final Considerations
The RIS approach highlights the role of subnational government in supporting innovation activities. This 
paper has argued that in developing countries there is still a changing process in the public sector and 
the policy process itself for innovation policies. External to this the public administration is changing from 
the new public management adopted during the 90s and the first decade of the new century, towards a 
Strong State in some countries; from centralization to decentralization activities; from the involvement of 
government in providing public goods to private and public partnerships; from transparency, accountability 
to open government; from pyramidal structure of organization to new types of governance.
The performance of government through innovation policy can be measured by its capacity to fulfill 
the objective for what the policy has been designed and implemented: to foster and support innovation 
processes. The review of the literature allows setting four elements where institutional capacity can be 
measured in ranges from advance, intermediate to basic capacity. From a public policy perspective the 
regional policy is itself a sub-system that interacts within the RSI and with external sources. 
With the framework proposed RIS and Institutional capacity the organizations at governmental level 
can be track and see how some strategies and the implementation of policy from local o federal level 
foster innovation activities and foster the building of an emerging innovation system. This paper is a first 
approach to a doctoral dissertation work on institutional capacity in fostering innovation activities. The 
diagnostic presented here is not finished due to many components need to be describe. As well in the 
upcoming weeks interviews will be made to a major public administration actors. 
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In recent decades, after the emergence of knowledge economy, the concept of knowledge 
based development has been noticed in urban planning literature. Reviewing several 
practical experiences of cities with knowledge-based orientation in their developmental 
attitudes suggest a wide a range of strategic and policy framework. All these experiences 
are rather ad hoc and are not based on a predefined theoretical structure. Moreover, 
they can’t be generalized to all cities. This article aims to clarify a general framework for 
leading cities and urban regions toward knowledge-based urban development. The main 
purpose of the paper is to approach theory and practice of the concept in Esfahan, Iran. 
The paper refers to the existing leadership literature about the KBUD of cities in 21st 
century. It also probes best practices of knowledge cities. The concentration is on the 
practical alternatives for urban planners for directing their cities towards benefiting from 
advantages of knowledge economy, instead of just suggesting a number of indicators for 
assessing the success of a city in knowledge-based development. It uses Esfahan data to 
make an in-depth analysis to clarify the main opportunities and constraints of Esfahan to 
become a knowledge city. Through this trend, qualitative research method has been used 
for analyzing the related data. 
The originality of this article is to investigate the notion of KBUD and its practical instance 
in an Iranian city for the first time. The consequence of this research will open a new 
perspective for urban planning system to notice the advantages of KBUD in Esfahan 
through collective action with Esfahan science and technology town which has a rich 
cluster of knowledge-based enterprises and activities. It also finds that the lack of local 
governance is the main obstacle in achieving development goals.
Keywords
KBUD, Esfahan, Urban Planning, Knowledge-based activities.
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1. Introduction
The theory of urban planning have experienced many fluctuations since its formation as an independent 
field. These efforts have been directed to seek for an integrated paradigm in urban planning and 
development since 1980s and after experiencing different dualities in the field. 
Moreover, emergence of the knowledge economy in the dawn of the new millennium seems to provoke 
a notion which has not only economic consequences, but also social, environmental and leadership 
aspects. Although societies have been always dependent on knowledge for building their economies, but 
there are four aspects of knowledge economies which conceptualize knowledge economy and refer to 
societal dynamics which in spite of being the continuous of the past, should be noticed by urban planners 
who pursue intervening in urban affairs. These four aspects are innovation, networks, trans-disciplinarity 
and cultural economy. 
Investing in initial resources will be reduced in time, while investing in new knowledge will induce 
productivity. Innovation does occur not only according to technology and products, but also in relation 
to processes, design and market. The ability to create new ideas, concepts, products and services is 
the main factor in transition from industrial era to knowledge era. Another specification of knowledge 
economy which influences urban planning is our increasing dependence on networks. From information 
science perspective, networks are ideal mechanism of allocation and dissemination of information flow. 
Structurally, they place people in direct contact or provide horizontal connection throughout organizations, 
so facilitate rapid information transmission. Networks also help to creation of new ideas rather than just 
information transmission. The innovations occur in market are seldom the result of individual disciplines, 
rather they embrace trans-disciplinarity combined knowledge systems. Creativity is found in all scientific, 
technical, economic and cultural knowledge such as patent and design, entrepreneurship and artistic 
products. Moreover, in this new era an economic-technical-cultural paradigm has replaced technical-
economic paradigm. Although science, technology and engineering are essential for economic growth, 
but they are not sufficient for economic success anymore. Technology together with culture is the 
formula for 21st century problem solving, and, hence, for growing the knowledge economy.  The impact of 
knowledge thinking occurs in thinking as much as planning outcome. Network thinking implies connection. 
Innovation implies flexibility of use. Transdisciplinarity implies eclecticism of planning paradigm. The 
cultural imperative means freedom from technocratic dogma (Hearn, 2008).
2. Knowledge-based Urban Development
Following Knowledge economy in 21st century, the Knowledge-based development (KBD) concept has 
been emerged in academic literature and received much attention from scholars in different fields. Although 
the term has been defined from different perspectives, there are generally two views of KBD have already 
been identified (Carrillo, 2006). On the one hand, KBD can be, and most often is regarded as an increase 
in monetary mass resulting from technological and educational-based productivity. On the other hand, 
KBD begins to be characterized as a dynamic equilibrium between all common value elements in a 
community, socio-cultural as well as physical and financial. Such definitions are based on an implicit or 
explicit axiological base epistemologically and politically grounded. Carrillo (2009) advocates a radical 
approach to KBD, defined as the deliberate, balanced and systematic development of a community’s 
overall value base. He also indicates that KBD has a rather prominent spatial or territorial dimension. 
The replacement of physical products with more intangible forms of production (e.g. information, ideas 
and knowledge) has increased the importance of cities significantly (Yigitcanlar, 2010). So, the first 
link between knowledge economy and city is its importance and position as a ground to create, share, 
evaluate, renewal and update knowledge. 
According to theses notions recent years have witnessed an improvement in knowledge based 
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development studies, that the physical, social and political dimensions has become crucial and knowledge 
based urban development (KBUD) has dominated. 
3. Urban Planning in the Knowledge Era
Although there is consensus that cities’ knowledge base comprise the foundation of its future development, 
but knowledge-based development has been based on set of quiet different qualities (knight, 2008). 
Gradually, it has become significance for knowledge based development experts and researchers that 
there is convergence between “development science” and “knowledge science” (Carrillo, 2002). It can be 
concluded that knowledge economy with no doubt has consequences for urban planning. Urban planners 
and experts have begun to study this relevance. Planning consider knowledge-based development as a 
new form of urban development in 21st century which can bring both economic prosperity and sustainable 
social-spatial order for contemporary city. KBUD promise is a secure economy in a human context, 
which in brief means smart growth or sustainable urban and economic development (Yigitcanlar and 
Velibeyoughlu, 2008). 
Investigating urban history also indicate the need for a reform in urban planning. Before 19th century cities 
included a small part of the world population. Urban growth was so limited and grew in a systematic and 
self-organized way with considerable participation by citizens. Then with the emergence of industry and 
rise of national states, mass production and rapid urbanization, markets expanded. The force concentrated 
in national and incorporated power centers and cities began to loose control over their development. This 
situation was intensified with globalization and international labor division (Knight, 2008). 
There are evidences that the emerging economy has strengthened the role of cities in economy. After a 
long urban recession, the late 1980s has experienced a significant urban revival in Europe and America 
(van den Berg, 1987) and this tendency was concurrent with the emergence of knowledge economy. 
In recent years, knowledge economy with its special specifications seems to offer some opportunities 
for new attitude for urban planners. This idea has provoked many researches, but the common urban 
planning and development approaches do not introduce a clear representation that how theses new 
development strategies are formulated to be knowledge-based. 
The fact that planning process and implementation of knowledge-based urban development approaches 
is neither rapid nor simple, seems to be perceived by communities of researches as they have started 
to concentrate their activities towards development of frameworks, methodologies, tools, systems and 
measurements in order to evolution and progress in the field of KBUD (Sarimin et al., 2012). 
4. Knowledge-Based Urban Development Frameworks And Models 
Following the widespread reputation of KBUD, different patterns and models have been proposed by 
scholars and experts from the dawn of the new millennium which can be divided into three generations:
4.1. The First Generation Of KBUD: Individual And Separate Contexts
The first half of 2000s witnessed a diversified and numerous studies which have addressed KBUD from 
a specific perspective. These researches often failed to address multi-dimensional nature of the concept 
and do not a clear view of the way new development strategies are formulated that can be knowledge-
based:
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Carrillo (2004) proposed a theoretical framework and methodology for design, evaluation and measuring 
knowledge cities on the basis of knowledge social capital that is regarded as a common field between 
knowledge management and urban studies and planning arena. Ergazakis et al. (2004) illustrate some 
of knowledge cities characteristics and advantages, the main success factors and also some cases 
from real life experiences. Gonzalez Ovalle et al. (2004) provided synthetic and organized information 
regarding innovations in knowledge cities, knowledge regions and knowledge countries. These organized 
information are divided in different categories in the field of knowledge-based urban development. Baqir 
and Katawalla (2004) have introduced a knowledge city model through creation of knowledge homes 
using constituent units of future technology which can contribute to the share, manage and create 
knowledge. Chen and Choi (2004) emphasized the role the three interrelated process that produce 
and transfer knowledge to create successful knowledge cities. Garcia (2004) reviewed the background 
theory beyond the knowledge city and KBUD concept. She stated that one of the most complicated 
experiences in knowledge-based models and knowledge cities plans, utilize theoretical variables to 
measurable equivalent or measurable variables. Chatzkel (2004) provided a strategic perspective for 
better understanding the essential elements to create a successful knowledge capital. Dvir and Pasher 
(2004) investigated the concept of urban innovation engines (events, library, museum, university, digital 
infrastructure, industrial districts and scientific parks, cyber spaces) and their significance for knowledge 
city’s development. Cheng et al. (2004) provided visions for policy makers to design or development of 
global cities through the debate about linkage between knowledge management and knowledge cities 
growth. 
4.2. Second Generation Of Knowledge Based Urban Development: Addressing 
Multiple Nature
The second generation of KBUD frameworks show an evolution compared with the previous as they try 
to reflect more integrated dimensions of the concept:
KnowCis is a model initiated by Ergazakis et al. (2006a) based on analysis and evaluation of different 
successful knowledge cities which draw a pattern of iteration of crucial characteristics of kcs. The 
findings have been articulated as a framework to design, develop and initiate successful kcs.  Moreover, 
Ergazakis et al. (2006b) have proposed knowcis methodology which has adopted a procedural approach 
to KBUD which is innovative. Corey and Wilson (2006) represented ALERT model which is a prescriptive 
approach and support system for the practice of local and regional planning in global economy and 
network society. The term ALERT is derived from key words the content of the model: Awareness, Layers, 
E-business, Responsiveness and Talk. The KBUD characteristic model advanced by van Winden et al. 
(2007) introduced seven structural characteristics which make the cities to adjust with the necessities 
of knowledge era. These factors are: a knowledge base, an economic base, quality of life, accessibility, 
urban diversity, urban scale and social equity. They also believe that the organizational capacity is required 
for attracting knowledge workers, creating knowledge, using knowledge and developing growth clusters. 
This model shows a significant evolution compared with previous ones as it engaged with new dimension 
of urban development and can be regarded as a transition from the second to third generation.
4.3. The Third Generation Of Knowledge-Based Urban Development Studies: The 
Integrated Models
The most recent literature on KBUD indicate a great step forward to form an integrated framework for 
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analyzing the development, Yigitcanlar (2008) in the knowledge-based urban development analysis model 
talk about the requirements of a city with the aspire to knowledge-based urban development classify into 
society, environment, management and economy. Sarimin et al. (2010) with addition of weight factor 
which was not addressed in none of KBUD models, tried to represent a more integrated and effective 
model. The comparative analysis of knowledge-based urban development model has been proposed 
by Yigitcanlar (2010c) based on the idea that the evaluation of KBD in knowledge cities is crucial for 
determining KBD performance and city ranks and defining their achievement index to KBD. This model 
sees KBUD a new form of development in knowledge era with the aim of creating economic prosperity 
and environmental sustainability together with social-spatial order. Accordingly four goals have been 
identified: economic, socio-cultural, enviro-urban and management.
Fernandez Maldonado and Romein (2010) have had similar interest in sustainability and notice the 
economic, social and organizational quality as the main factors for knowledge-based urban development. 
The main focus of this framework is seeking a sustainable way of development which addresses a balance 
between individuals, prosperity and projects.
Although these models and frameworks represent a convergent conceptual context for KBUD, they seem 
to be proper for evaluation of a development rather than offering a general guideline for directing a holistic 
development. 
5. The Holistic Approaches To Knowledge-Based Development
The current theoretical principles on knowledge-based urban development indicate that these studies 
have experienced an evolutionary trend in the theoretical concept. Since it was first put as a notion for 
urban development in 21st century, it has been investigated from diversified perspectives. Business-based 
view has been focused on economic qualities, with the premise that proximity of firms and institutions 
create innovation. The human-oriented perspective believes that the socio-spatial qualities of a place are 
the most crucial factor for urban competitiveness in the current economic context. Some of the scholars 
still underline “hard” factors associated with high technology and the strong business interests. Storper 
(1997) explain that in this new economic paradigm, technology, organizations (firms and production 
systems) and territories are the “sacred triple” of regional economy. Diversified perspectives on KBUD 
although enhance its richness, but also make it more complicated to theorize. The most appropriate way is 
to categorize the conceptual framework to constituent theories. This will conduce to better understanding 
and analysis. 
6. Theoretical Attitudes In The Current Literature On KBUD
The whole studies conducted on the conceptual framework of KBUD witness that four classifications in 
knowledge based urban development literature have been utilized and underlined:
•	 Hard condition theory- the most prominent theory emphasize on situations which is called hard 
condition. The main economic growth factor in this field of theoretical notion which is called “classic” 
location theory include capital and workforce with required skills, an organizational context with a 
set of sound regulations and an attractive tax system, good infrastructure and appropriate access 
and also available office. 
•	 The cluster theory- the concept of agglomeration economies play an important role in cluster 
theory. The main ingredient in this theory is the fact that activities have accepted to cluster because 
they are related, utilize similar private and public services and related to the same environment. 
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The promotion of clusters reveals important insights about micro economy, competitiveness and 
role of place in economic predominance. 
Formal and informal organizational mechanism and cultural norms are important in function and 
development of clusters. The cluster orientation reflects this fact that more parts of government 
have effects on competitiveness. Cluster theory makes the policy effects on competitive position 
more clear and practical. The effective solutions need cooperation of different parts of government 
(Porter, 2002). 
•	 The network theory- This theory engages in the role of networks and addresses personal 
linkages, local relations and organizational communications.
•	 The “soft” condition theory- This theory emphasizes on the significance of special urban 
facilities that create an environment that attract people who are skilled for the economic activities 
for economic development. Soft condition include “urban facilities” such as quality of life, urban 
atmosphere, tolerance, openness and population diversity.
It should be noted that there is no definite line between these theories, rather they are related to 
each other and this is the key to a holistic and integrated theoretical framework.
Knowledge based urban development needs the four aspects and it should be noted that this 
trend require a new urban governance and new leadership. The usual government practice and 
top-down approaches do not have the power to face complexity, diversity and rapid changes of 
new economy. In the field of planning, having creativity, knowledge and a flexible mind is needed 
to adopt a more diversified approach to urban development far from “models” and “best practices”.
7. Esfahan Knowledge Base Activities
The foundation of growth centers and science and technology parks, has been considered as most 
important infrastructure for developing and supporting knowledge-based firms in Iran. The foundation 
of science and technology parks in Iran started in 1993, and now the number of them reached more 
than 23 parks. In 2010, Esfahan’s Science and Research Park got the highest score among science 
and technology organizations in Islamic world. The award in science and technology which is allocated 
to Esfahan Science and Research Park by Islamic Development Bank, was due to the vital role that the 
center plays in economic and social development of the country. The Islamic development Bank is an 
international financial cluster which founded in 1973, and concerning the important role of knowledge 
in economic and social development of nations, has performed different proceedings to enforce the 
scientific and technologic base of its members such as conclusion of cooperation treaty between science 
and technology organizations, affording financial facilities to members for performing projects and science 
and technology programs, etc.
Choosing Esfahan was due to the activities of this center in economic development, formation of more 
than 300 knowledge-based enterprises, registration of more than 170 patents, creativities performed by 
technology units, commercialization of these creativities and continuous and positive communication with 
industries. In this science park, not only the necessary services for development of small and medium-
sized corporation are provided, but also there is an environment for the presence and establishment 
of engineering companies, research and development units and research centers that interact with 
universities.
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The knowledge economy debate is really new in country and requires more awareness and culture. The 
scholars believe that Esfahan is the most liable city for knowledge-based economy in Iran. Esfahan has 
several opportunities for knowledge-based economy growth: The existence of research and technological 
centers, having three major universities of country, 11% of total researchers of country and owning 
13.1% of value added industrial workstations. Until now 200 institute and firms in different fields such as 
information and communication technology, biotechnology, metallurgy, electronics, agriculture, chemistry 
and weaving has been founded. This science park has a diverse environment with high performance for 
interaction between firms in different projects (see www.irst.org). 
8. Urban Planning Background In Esfahan Municipality
Esfahan is one of few metropolises that have been succeeded in preparing and executing four strategic 
plans besides conventional master plans. The last one Esfahan95 has proposed knowledge based 
developments as one of the goals. The content of the plan also shows urban planning and management 
will for an integrated urban development.
In order to find KBUD opportunities some in-depth interviews have been conducted in municipality and 
the scientific town. The results show that a new inter-organizational communication has been started and 
looked for a common cooperation model between local planning system and the knowledge cluster. This 
seems to be the key in directing Esfahan planning into a knowledge-based one. One of the other main 
outcomes of this relationship is the opportunity for the municipality to have independent income through 
entering economic activities, which has not experienced to now.
In concentrated political system, like Iran, the most important policies and plans whether national or local 
are defined in political centres. In such situations, local institutes like municipalities have little role and 
effect in managing local affairs and often are the performer of adopted policies at national level. So, the 
positive urban managers of Esfahan will to make a revision in planning notion shows an evolution. But the 
non-cooperation between effective organizations in urban management and the overlap between their 
duties and latitudes is a great barrier in sound urban development.
9. Conclusion
The studies on KBUD show that there is an urgent need to revise our insights about the conventional 
methods and ideas. It also showed that knowledge economy also can prepare a platform for integrated 
planning paradigm. But it should be noted that every city has its own opportunities and constraints. 
Esfahan is the first city in Iran that has started to look for KBUD. The urban scholars common interest in 
looking for a common cooperation model between knowledge clusters and the municipality is a starting 
point, although the concentrated political structure and the overlap between different institution authorities 
are the main barriers to this goal.
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STRATEGIC THINKING IN A VIRAL SOCIETY. THE ROLE OF SOCIAL MEDIA IN 
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Inspired by the possibilities of social media (i.e. viral processes) to change the thinking and 
processing of individuals, organisations and societies, this doctoral research will investigate the 
following questions: How is social media challenging our perceptions of the current knowledge 
ecosystems (KE) and what will be the impact of social media on the strategic thinking practices 
of the currently entrusted KEs? Will social media be powerful enough to make permanent, 
radical changes to how companies and organisations are developed and led in the long run? 
 
The main interest of the current investigation lies in the abilities of small and medium sized 
enterprises (SMEs) to succeed in their innovation related activities. Focusing at companies with 
a strong interest in continuous learning and renewal of their businesses, the aim is to find out the 
potential propulsions of social media in strategy remodelling. Consisting of both longitudinal and 
cross studies, the importance of viral processes will be studied not only within but also between 
the companies. Conscious about the complex and multidisciplinary nature of the research 
question, a special focus will be given to qualitative interviews with the target companies. 
 
This study enables to identify and authenticate how a systematic and efficient use of social media 
can (and will?) affect the strategic behaviour and knowledge management of the target companies. 
Social media has led us to a dynamic society, where understanding the interconnection between 
social media and innovation capacities is indispensable for any future company. 
 
Keywords
Change, Knowledge management, Social media, Strategic thinking, Viral processes
1. Introduction
The European entrepreneurial culture is going through major changes: The fences between realistic and 
virtual reality have fallen down. Working environments and cultures are being remodelled. The importance 
of stories and new kinds of collaborations between sciences, arts and entrepreneurship has become 
essential for both product and service industries. The world has become a global community where 
knowledge is transferred, remodelled and stored in a lot more open and flexible ways than in traditional 
working environments. As social media and mobile devices have become more widespread it has become 
possible for individuals to be connected independently, regardless of the time or place – resulting in new 
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ways of active social culture of networking and knowledge transfer. The interdependencies between 
knowledge creation and sharing, together with other phenomenon related to knowledge management, 
have become complex and difficult to conduct [1, 2, 3, 4]. Whether digitalisation has effected on how 
innovations are created and the innovation capacities are managed is still an open question. For example 
the researchers of the Technical Research Center of Finland have stated that despite of the accelerating 
speed of development within technologies, products and services, the basics of commercial activities 
haven´t changed dramatically and that there are no radical changes to be seen in the processes of 
innovation [5]. But even though the processes hadn´t changed much for decades, it has been observed 
that there are changes occurring in how individuals, organisations and societies think. With social media, 
the emphasis has moved from storing and knowledge management to the significance of social and 
cultural factors and the role of social media for innovations and customer relations is still far too little 
understood. [6, 7]. Nevertheless, social media could be utilised more effectively also at the B2B –sector 
[8]. Unfortunately our strategic knowhow and our abilities to use knowledge is not up-dated [9], and only 
a fraction of all enterprises master social media, being capable of using the different technologies in their 
customer relations, networks and the business in general [10]. In Finland, both companies and public 
organisations are currently going through a remarkable transform from knowledge intensive organisations 
to global actors of network economy. Holistic view about the knowledge management ecosystem, its´ 
conformity to law and to indicators measuring the effects of knowledge management is needed in order to 
integrate social media in the daily routines of a company [11, 12]. The increasing importance of knowledge 
and intellectual capital together with more international working environments, has also created the need 
for a new leadership [13]. In the era of social media the power lies not on those who have knowledge, but 
on those who can develop and use it continuously [6, 7].
2. Insight for the research themes
2.1. The role of knowledge and knowledge management for innovations
According to Cleveland [14] innovation is strongly related to the overall strategic development of a company, 
including both processes and operational environments of innovation creation. It is about managing the 
length, risks and resources related to the innovation processes, but also about how the corporate leaders 
commit themselves into the process. This concept is highly supported by Kettunen, Ilomäki and Kalliokoski 
[5], highlighting the importance of wide-ranging collaboration and better innovation management for the 
innovation processes. With social technologies knowledge management is increasingly connected to our 
ways of collecting, using and sharing knowledge. Combining the different knowhow, teamwork, social 
interaction and knowledge sharing in global networks, new information and the ways it is interpreted is 
continuously being remodelled in the different stages of the process [6, 7, 10]. By taking advantage of the 
social media, companies are now able to develop both their internal and external communications the 
way that individual knowledge management processes will become part of the entire business knowledge 
management process. The better the companies manage their business knowledge, the better results 
they get in efficiency, productivity and competitiveness of their products and services. It is however 
important to not consider knowledge management as a support function only, separated from the creative 
business functions. The benefits will be concretized only if the services and outputs of social media will 
be used in all core functions. [15]
2.2. Social media vs. social technologies
Offering new tools for networking and connecting people 24/7, social media has already changed the 
lives of millions of people. The social media users have become dependent on their networks, including 
people they have never met, and social media is also changing their market behaviour. The social media 
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platforms have turned into ´playgrounds´ of our modern society – where blogs, YouTube and other social 
media tools are exploited to get attention to any created content. Social media strengthens our basic 
needs to be heard and seen, to tell stories and exchange experiences, to create our own status [16-
19]. With social media, knowledge is no longer static, but changes and develops in unforeseen ways 
[6]. It has been predicted that he social technologies will not only break the fences between traditionally 
separated working environments, but also global business cultures [6-7, 10, 20-22]. Nevertheless, we 
also need change in our perceptions of knowledge management. In modern societies, it is no longer 
the companies that control their intellectual capital – it will be far more crucial to the companies to 
adapt to new information and to understand the logic of the viral processes [6]. The more they invest on 
managing their knowledge, the more they avoid from resource taking work and bureaucracy [10]. Due 
to their unmaterialistic and dynamic nature, individual capacities, organisational knowledge systems, 
knowledge networks and different organisational models of action and leadership are however difficult to 
manage and the effective use of social media demands both consideration and the abilities for a holistic 
strategic thinking. Weaknesses appear in communications between the experts as well as between the 
leaders and staff. When successful, it will lead to a new level of collaboration and to effectual knowledge 
management [15-16, 23, 17-19]. With systematic knowledge management companies have the ability 
to understand how they process knowledge, create its value and build their future competitiveness. As 
they develop their skills of collective methods for argumentation and better understanding, they often 
learn a lot about the company´s market potential too [15, 24]. Taking into consideration that in viral 
processes the different social media platforms communicate with each other and the messages are 
shared in various platforms, social media exposes to ideas, information and other contents that otherwise 
would never reach them [6]. In order to create a successful digital business strategy, it is no longer 
enough to have a good customer service, but there´s a growing demand of virtual features [25-26]. 
According to Gartner´s research companies offering the best digital experiences gain 10 % more profits 
[24]. The most important, measurable advantages of social media are: reduction of internal and external 
communication costs, customer satisfaction, accelerated knowledge sharing and better access to both 
internal and external expert services [8,10]. As a matter of fact, most of the current challenges related to 
innovations are estimated to be “self-developed” in the companies. For example the product development 
resources are often distributed for established markets and for cases with rapid productivity rates. Neither 
is there enough knowledge about the companies´ overall knowhow and many products applicable for 
small markets only are not being supported. [2, 26-27]. Although the use of strategic technologies will 
acquire remarkable investments and might demand large scaled strategic changes, it will be crucial 
for any company dependent on global markets [25]. The most important strategic technologies to be 
implemented in the coming years are:
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Table 1 The most important strategic technologies [25].Table 1 The most important strategic technologies [25].
Mobile Device Battles
Smart phones will cover 80 % of all mobile device sales in 2015. 
Windows as the single platform will be replaced with a post-PC era 
where Windows is just one of a variety of environments IT will need to 
support.
Mobile applications and HTML5  
No single tool will remain optimal for all types of mobile applications.
Personal Cloud
The personal cloud will gradually replace the PC as the location where 
individuals keep their personal content, access their services and 
personal preferences and center their digital lives.
Enterprise App Stores
Enterprises face a complex app store future as some vendors will limit 
their stores to specific devices and types of apps forcing the 
enterprise to deal with multiple stores, multiple payment processes 
and multiple sets of licensing terms.
The Internet of Things (IoT)
The Internet will expand as physical items such as consumer devices 
and physical assets are connected to the Internet.
Hybrid IT and Cloud Computing
IT departments must play multiple roles in coordinating IT-related 
activities, becoming value centers in the face of challenging new 
requirements.
Strategic Big Data
The focus moves from individual projects to an influence on 
enterprises’ strategic information architecture.
Actionable Analytics
The mobile client linked to cloud-based analytic engines and big data 
repositories potentially enables use of optimization and simulation 
everywhere and every time.
In Memory Computing (IMC)
The possibility of concurrently running transactional and analytical 
applications against the same dataset opens unexplored possibilities 
for business innovation.
Integrated Ecosystems
The markets are moving towards integrated ecosystems where 
vendors get better profits and more powerful hold on their customers. 
For customers, this means lower costs, simplicity, and more assured 
security.
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2.3. Social media knowhow in Finnish companies 
In a research conducted in 2011, the Finnish policy and pro-market think tank EVA stated that the social 
media was mainly used for marketing and communication purposes and that most of the companies had 
no strategy for social media [28]. Even though it is generally regarded that social media could have far 
reaching effects for the development of competitiveness and working methods of technology companies, 
only a few of them had taken action in that matter [29]. 
The level of understanding of social media at the strategic levels of the companies is alarming: Almost 
half of the companies do not support any kind of social media use and even 20 % of the companies have 
denied any access to social media. Less than 10 % of corporate leaders consider that they have a good 
level of knowledge about social media, but almost 60 % have no understanding for it.  Social media is 
regarded as too challenging to be taken advantage of. In addition, the understanding of social media and 
its possibilities for business assets are somewhat restricted [8] and the social media guides almost non-
existent [29]. In practice, companies are split into different units with different working methods and with 
no integral ways of knowledge creation, sharing and analysing [15]. The strategic development projects 
and investments are lead by ICT units whereas the investments for employee motivation and training 
have been neglected [30].
Table 2 Social media potential seen by the Finnish companies [29].
2.3. Social media knowhow in Finnish companies
In a research conducted in 2011, the Finnish policy and pro-market think tank EVA stated 
that the social media was mainly used for marketing and communication purposes and that 
most of the companies had no strategy for social media [28]. Even though it is generally 
regarded that social media could have far reaching effects for the development of 
competitiveness and worki  meth ds of technology companies, only a few of them had 
taken action in that matter [29].
The lev l of underst nding of soci l media at the strategic levels of the companies is 
alarming: Almost half of the companies do not support any kind of social media use and even 
20 % of the companies have denied ny access to socia  media. Less than 10 % of corporate 
leaders consider that they have a good level of knowledge about social media, but almost 60 
% h ve no understanding for it. Social media is regarded as too challenging to be taken 
advantage of. In addition, the understanding of social media and its possibilities for business 
assets are somewhat restricted [8] and the social media guides almost non-existent [29]. In 
practice, companies are split into different units with different working methods and with no 
integral ways of knowledge creation, sharing and analysing [15]. The strategic development 
projects and investments are lead by ICT units whereas the investments for employee 
motivation and training have been neglected [30].
Table 2 Social media potential seen by the Finnish companies [29].
0% 20% 40% 60% 80% 100% 
Social media offers remarkable possibilities to develop the innovation related actions of a company. 
Social media offers remarkable possibilities to develop the partnerships of a company. 
Social media offers remarkable possibilities for the internal development of a company. 
Social media offers remarkable possibilities to develop the B2B business. 
Social media offers remarkable possibilities to develop the marketing and communications of a company. 
Generally speaking, social media offers companies remarkable possibilities to develop their competitiveness. 
Social media is nothing but waste of time. 
Totally disagree Partly disagree Neutral Partly agree Totally agree 
Furthermore, the benefits of social media have mainly been seen from the B2C-point of view, though it 
would be important to understand the development in B2B as well. The results of research carried out by 
Tampere University of Technology (Table 2) have shown that social media provokes several advantages 
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for the B2B as well: growth in customer understanding and the quality of customer services, increased 
focus on services and products and their marketing. However, the use of collective services such as 
SlideShare, blogs and micro blogs are far too little in use and the companies still try to manage the use 
of social media in restricting the number of social media tools in use. Encouraging though, companies 
are aware that social media could be later used also in for example recruiting, product development, 
brand making and internal communications. [8] Sharing leadership or expertise in the social media is still 
unforeseen. The Finnish companies have not yet understood that the networks are fully explored only 
if its all members are supported [29, 21]. The main interest should lie on the abilities of the companies 
to renew their working methods and environments rather than in technology itself [15, 31]. Technology 
should not be let to control how the employees and their different interest groups communicate or how 
the knowledge is shared between different working units. [32]. 
3. From research theme to research questions
Despite of many innovation related support instruments in Finland and also on the European level, the 
number of radical innovations has not grown expectedly. New models and practices are needed to promote 
creativity and innovation capacities of both individuals and companies. Social media is already been seen 
to effect on the competitiveness of companies [24], but I dear to claim that social media and especially the 
viral processes will reach far reaching effects on the entire working environments and working practices 
and should therefore be studied from the point of view of strategic thinking. As Kotter has stated, when 
knowledge management will be considered as a function linking together the different units and working 
environments of a company, it will become more and more important to invest on organisations´ flexibility 
and abilities to react on change. [7]. What needs to be done in order to make the Finnish companies to 
understand this need for change and how could social media be used for the benefit of innovation related 
knowledge management? My current research questions are:
•	 In what ways the use of social media might benefit the innovation capacities of a company? What 
is the role of social media in their strategic thinking?
•	 How could social media be better used in the innovation related actions of a company? What are 
the current practices and how could social media be integrated as a part of the company´s overall 
strategy?
•	 What is the current role of social media in the innovation related knowledge management 
processes? What are the effects of digitalisation for our current assessments of knowledge 
management or the knowledge management ecosystem? How do the forerunners differ from the 
others?
•	 In what ways the companies should use social media in order to maximise its potential in innovation 
related knowledge management? Should social media be integrated in the ICT related strategies 
and will it have potential to remodel the strategic thinking of companies?  What are the effects of 
social media into the human, relational and structural capital? 
Considering the global significance of the currently running structural change, the urgency of innovations 
for the Finnish small and medium sized companies and the weakness of Finnish companies to digitalise, 
the research goal is to gain new insight on how the companies could use social media for their innovation 
related action and strategies. Focusing on the B2B sector, the results will also present new, concrete tools 
for the companies to efficiently build or renew their social media strategies. 
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Table 3 Social media in innovation related knowledge management. 
The different levels of impressiveness. [33] 
From the point of view of knowledge management this research will question the traditional conceptions 
of creating and sharing knowledge as well as how knowledge creates new meanings. The companies will 
be introduced new concepts of development to he benefit of their both internal and external knowledge 
management. Understanding the importance of multichaneling as well as the strengths and weaknesses 
of agile knowledge management, the companies will learn new ways to strengthen their competitiveness. 
In order to confine the research data, it will be focused on small sized businesses with an interest to 
develop their innovation capacities (1) and to the continuous renewal of their businesses with the help of 
social technologies (2). In addition, the companies should be ready to commit to the processes of data 
collecting – may it be interviews and questionnaires or making observations. According to preliminary 
plans, the focus will be in growth-oriented companies with less than 20 employees and somehow 
strategically oriented towards knowledge acquisition, sharing or concentration. 
4. Research methods and timetable
The research data will consist of both longitudinal and cross-sectional data, for example of literature 
reviews, theme interviews and observations of innovation related action in the companies. The aim is 
to pay attention how the companies are able to develop their use of social media during the research 
process. The research will be concretised in several different stages, reported in the form of articles. 
To ensure the deep and diverse understanding of the research theme, the data collection will be 
carried out with qualitative methods. Special attention will be given to the theme interviews, to avoid the 
presumptions typical for structured interviews. The interviews will be based on questions arising from the 
literature reviews and questionnaires for the companies, but allowing the interviewees to bring up new, 
unpredicted and implicit information. If possible, the interviews will be supported by observations at the 
companies, giving insight to their strategy work or to the ways they are implementing social media. 
Theoretically the research follows the methods of complexity thinking – assuring the analysing of the 
research data with as little presumptions and preconceptions as possible, avoiding the governance of the 
theory instead of the data. For a researcher that creates a great challenge to interpret the various signals 
from the research environment, however avoiding to over- or underestimate them. This strong investment 
for the empiric data will though not be fruitful without an exemplifying theory to mirror it with. [34].
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Picture 1 The different phases of research. Preliminary plan.
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GLOSSARY
INNOVATION is a process resulting in new or developed products and / or services. The process covers 
all stages from creating ideas to commercialisation. As innovation creation demands deep knowledge, 
interdisciplinary knowhow and abilities to make new combinations, the innovation processes have effect 
the company´s overall working methods.
INNOVATION RELATED ACTION describes all the action that is related to the development of new 
innovations, both within the companies and in their networks.
SOCIAL MEDIA consists of many types of internet based communication tools, like wikis, blogs, chats, 
podcasts, different services of news and links, media services and network communities where the users 
or user groups can whether be active communicators or content makers. 
SOCIAL TECHNOLOGIES focus in the share of information in working environments and in making 
advantage of the organisational knowledge stored in different social platforms.
KNOWLEDGE MANAGEMENT is based on the conception of knowledge being essential for the success 
of a company. In practice, knowledge management a) offers terms and methods for describing and 
understanding the different models of knowledge and its role in the organisations, b) offers leadership 
models to manage the knowledge and c) brings technical knowhow on how the knowledge should be 
organised.
VIRAL PROCESSES refer to the fast ways of sharing information in the Internet, mainly through different 
links and further links. Instead of transferring static knowledge, the information will be transformed on its 
way and there´s no control over how the information will spread.
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THE INSTITUTIONAL ORGANIZATION OF THE “KNOWLEDGE INDUSTRIES”: ANALYZE OF 
THEIR SPATIAL IMPACTS. FRENCH AND RUSSIAN CASES”
Meriam Chaab1, 
1University of Lille1, Avenue Paul Langevin, Villeneuve d’Ascq, France, meriam.chaab@gmail.com
Globalization is undoubtedly a major factor in the changes that occur around institutional, spatial 
and territorial organizations. The rise of a new form of knowledge-based economy has promoted the 
development and the multiplication of appropriate structures such as the “Knowledge Industries” 
defined by Klaus Kunzmann (2009). These new forms of knowledge production have led to a deep 
restructuring. Our goal is to see what are the impacts of these new institutional organizations of 
Knowledge industries on the spatial organization. How are the knowledge industries taken into 
account in urban policies and planning?
Two experiences are interesting to analyse: the French and Russian cases. The both countries 
have an important heritage in term of higher education and research infrastructure. Therefore, 
several policies and actions are taken to modernize and align with the global infrastructure of 
education, research and innovation. That’s why important waves of reforms have been operated 
in France and Russia. Those reforms have an important impact on the spatial development and 
urban planning. 
Keywords
France, institutional organization, Knowledge Industries, Russia, spatial impacts.
1. Introduction
Globalization is undoubtedly a major factor in the changes that occur around the territorial systems 
and affect development and relations between countries. It strongly influenced the productive power. 
This is reflected by the desire to increase the immaterial production (knowledge) facing the material 
production (consumer products) in order to develop the knowledge-based economy. The rise of this new 
form of economy has encouraged the multiplication of structures called “Knowledge Industries”. They 
are defined by K.Kunzmann [1], as: universities, research centres, science and technology centres and 
other institutions related to knowledge. These new forms of knowledge industries have led to a deep 
restructuring of higher education and scientific research system. Such restructuring can be analysed at 
different levels: structural, institutional and organizational. 
Two cases are interesting to analyze: the French and Russian cases.
 
Both countries are characterized by an important heritage of higher education and research infrastructure. 
They have a significant intellectual potential in the field of science, technology and innovation. Despite this, 
both countries consider, at different degrees, that they have to continually get used to new requirements 
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and new standards in the development of the knowledge economy, for various reasons. Therefore, 
several policies and actions are taken in both countries to modernize and align with the worldwide system 
their infrastructures of education, research and innovation. Our goal in this article is to understand what 
are these deep restructuring and what are their impacts on the institutional organization of Knowledge 
industries? What are the impacts of these new institutional organizations of Knowledge industries on their 
spatial organization?
The article is composed by three parts:
•	 The first, theoretical part, will return on the concept of “Knowledge industries”. As well as its relationship 
with the production of different forms of innovation.
•	 The second part will present the various reforms of higher education and scientific research that 
have been developed in France and in Russia for the last twenty years. Then, using cartographic 
representations that we realized, we shall present an analysis of the spatial impacts of these reforms. 
It’s important to mention that the spatial representation of the reforms focus on different scales in the 
two countries. For the French case, the analysis will  focus on the Parisian Region. In the Russian 
case, the spatial representation will be at the national level. 
Moreover, at this stage of our thesis, we could achieve the field work on the French case while working 
on the Russian case remains to be performing. With the presentation of two contrasting examples, we 
will try to show the trends that can be identified in terms of spatial impacts of organizational reforms of the 
Knowledge Industries. Two case studies will illustrate the diversity of impacts at different scales. 
•	 The last part will focus on the spatial impacts of these institutional organization reforms. We will make 
an inventory of multiple reforms in France to give an overview of the landscape of French higher 
education. Regarding the Russian example, we mainly discuss the project of the “Skolkovo Innovation 
Centre” and the impact of this project on institutional organizations and urban development.  Finally, 
we will talk about a case of urban development a Federal University in the Federal district of the Far 
East.
2.  Innovation and Knowledge Industries: A growing relationship
Innovation is a key driver of economic growth. For this reason it is a specific object of research for 
economists since the 1930s [2]. But today, innovation goes beyond the interest since pioneering research 
because it’s at the heart of economic development model for many cities. This model is oriented towards 
the development of the new knowledge-based-economy and searching for a system of innovation 
production. However, the term “innovation” hasn’t a precise definition and can refer to several aspects 
and take many forms. Furthermore, the research of innovative products has resulted in the development 
of other forms of innovation, particularly in relation to the operational procedures, processes, innovations 
in the urban and architectural plans; in the governance ... Thus, the term innovation today far exceeds 
the only industrial dimension.
A new form of structure, organization aimed to produce, transfer and commercialize  knowledge is 
particularly affected. These are the structures that Klaus Kunzmann called the “Knowledge Industries” 
which include universities, research centers, scientific and technological centers.
It doesn’t yet exist predefined model of Knowledge industries able to be applied to all cities. Their spatial 
and organizational forms vary according to the type of production, the economic aim and the geographical 
and political contexts ... Also models are constantly evolving, covering different scales. They don’t have 
a homogeneous shape. They can have a closed shape with a territorial limit based on the geographical 
proximity of these entities. Such as «Cluster”. Among these clusters we find the “science cities”, the 
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“technology parks” and “science and technological parks”. The particularity of this model consists on 
the geographic concentration of universities, research centers, high-tech companies and specialized 
companies of services. These models can also have a more open relationship based on networks such 
as “les pôles de compétitivité” and “Pôle de Recherche et de l’Enseignement Supérieur” (PRES, pole 
of research and higher education) in France. They may also be more localized, such as universities of 
applied sciences, structure adopted in New York [3].
In the theoretical model of the knowledge-based-economy, the Knowledge industries are considered as 
generators of innovation. In the context of the competitiveness and attractiveness, they have to respond 
more effectively to new demands and challenges of the economic and territorial development. That’s 
why their creation has a significant interest for public policy and actors of urban planning and territorial 
development. This attention often leads to some very ambitious projects and urban operations with 
impacts at different scales (global and local) and different dimensions (social, economic, environmental, 
urban and cultural) to obtain quality accessibility, reputation, excellence and worldwide visibility.
The successful production innovations of Knowledge industry based on relationships and correlations 
between their entities [4]. In these structures, the element that occupies the central place is the universities. 
They are the primary sources of knowledge and new technologies production. To answer the multiple 
expectations, universities knew a number of reforms since 20 years.
3.  The university reforms and their spatial representation:
In Russia as in France, for more than a decade, significant changes occur at the level of institutions and 
establishments that produce knowledge. This important mutations affects more particularly the system 
of higher education and scientific research. Despite the differences in policies, procedures, operational 
modes and territorial level, both countries tend, however, to the same goal.
3.1 The french case:
Regarding to the French case, for more than twenty years, the authorities act primarily on the institutional 
reorganization of universities, colleges and research centers. The objective is always the same: make 
the system more coherent, attractive and competitive. For this reasons, several policies, instruments and 
documents have been developed. To put it briefly, we are witnessing the last twenty years to a series of 
reforms and action plans, which have unequal impacts on the spatial organization of universities. Some 
have contributed to significant changes in the education landscape, others had no spatial consequences. 
Without being exhaustive, we will discuss the most significant reforms:
•	 “Plan Université 2000” [5]: This program was launched in 1991 by the Ministry of Higher Education and 
Research. The objective was to respond to an emergency and the requirements of important demand 
for higher education. It covered a national scale and focused on the academic real estate construction. 
In the Paris region, “ Plan Université 2000” has created four new campuses in the four new cities built 
around Paris. The aim was twofold: To relieve the overcrowded old Parisian universities, display a 
state desire to control the development of university sites. Indeed, France has seen an explosion of 
student numbers in the mid 80s. The plan’s objectives were to accommodate 50,000 students and 
distract them from the centre of Paris and 30,000 new students, distributed among the four major 
university centres created in the new cities. It has also an objective to strengthen the links between 
the university and the new city, in that way, the university have to participate in the economic, social 
and cultural development [6].
•	 “The European University Centre” [7]: Meanwhile the plan “Université 2000”, a new program for the 
creation of European university centers was launched. These clusters represented in France a 
new form of organization structures of education and scientific research. Their objectives were to 
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strengthen links between universities, research centers with socio-economic partners. The aim was 
to gain visibility at the European level. The creation of these centers wanted to be a new way of 
grouping some universities considerate to be compartmentalized in order to create a place involving 
various actors from academia and local actors. It aimed also to create a place where experimentation 
and sharing work would be favored. The creation of these centers was an ambitious policy but 
these ones have experienced many difficulties, mainly the presence of tension between the actors, 
the lack of control ... The research organizations had difficulties to integrate these centers and the 
cooperative character was not very marked. This resulted in a failure symbolized by the dissolution 
of the European center of Ile-de-France in 2008.
Both programs have had an impact on the spatial plan, creating a new geography of higher education 
in Ile-de-France. The Figure 1 shows the shape of the institutional organization of the two programs in 
the Paris area. We can see the four universities created in the new cities (Plan Université 2000) and the 
perimeter of the European university center.
Figure 1 The Shape of the institutional organisation of the two programmes the University 2000 and the 
European University centre 
From the 2000s, several laws have been developed to support the academic reorganization. 
Among the most significant restructuring of academic programs, we can note: The “Université du 3 
Millénaire”[8], (University of 3 rd Millennium, U3M). The specificity of this program lies in its conception. 
Indeed, the design of this program is done in a coordinated way between different actors. In conjunction 
with state and local authorities, academics were for the first time invited to participate in the conception of 
the reform and to express their needs and concerns about university restructuring. These consultations 
led to a shared conclusion: despite significant efforts at the University level in 2000, the region of Paris 
included several constraints that nevitably had a negative impact on the Paris educative system as well 
as on the economic development of the region. The current state of the university system affected the 
international profile of the region and its coherence. According to many researchers, it was important and 
essential to rethink the principle of academic planning.
This program is considered one of the most audacious and the most supervising. To this end, a number of 
strategic and programming documents [9], were developed in order to facilitate its implementation. However, 
it was not supported until the end for financial and political reasons and because of maladministration. 
Only a major project could be realized: the creation of the campus “ZAC Rive Gauche”, in the east of 
Paris.
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Until 2003, the succession of reforms had an impact at the local, national and European level. There was 
no specific aim at the international scale until the appearance of the famous
“Shanghai Ranking.” It has been published for the first time in France in 2003 in order to determine 
the influence of the university worldwide. His appearance imposed new demands and challenges in 
terms of attractiveness and competitiveness. This tool, although very criticized, has revolutionized the 
university policies in France. It has changed the educational systems and public policy led to reorganize 
universities. In this context, a new wave of reforms in higher education and scientific research has been 
started from the second half of the 2000s. The most significant reforms are:
•	 “Pôles de compétitivités”[10], these clusters have been set up since 2005. They are created to connect 
in the same territory three functions: Education, Research and Industry. These clusters have twofold 
objective formulated in the following way: “the need for competitiveness and the requirement of 
spatial planning”. These clusters are mainly oriented towards applied research and take less into 
account the education and training. Therefore, a study was undertaken by the government to establish 
a structure that would complement the activity of research of the clusters and would be oriented 
towards education and training. That gave the first basis of the concept of PRES (pole of research 
and higher education) as we will explain later.
•	 “University Alliance”[11]: The creation of “Pôles de compétitivité” and the Shanghai ranking influence 
had led to the creation of spontaneous cooperation between universities and other types of higher 
education institutions. At first, this was a local initiative issued by universities. These early alliances 
had two aims: firstly, to regroup quickly and to form an adequate academic structure which could 
be a complement to clusters. Second, to improve the positioning of universities in the Shanghai 
ranking, in order to gain international visibility. The main criteria on which are formed alliances are: 
multidisciplinary, the combination of different status institutions (universities, schools) and proximity.
At the territorial level, the creation of these early alliances took complex spatial forms. The Figure.2 
represents the spatial configuration of university alliances.
Figure 2 The Spatial configuration of university alliances.
It is interesting to note that the process that leads to changes in the university landscape occurs by 
successive institutional innovations from both central and local initiatives.
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In 2006, a law was established by the government to reorganize the research system. This law established 
the PRES.
•	 The PRES [12], (Pole of Research and Higher Education) is a new form of organization of higher 
education and scientific research structures. The emergence of university alliances have prompted 
the government to set up a law on the PRES. In a way, the creation of PRES shows a willingness 
of the State to control the alliances decided locally. One objective of the law is the regulation of 
these new structures by providing a legal framework. The objectives of the PRES are numerous 
and cover various fields: they must not only answer to an important request regarding the quality of 
the education and scientific research, but they must also insure a territorial balance of research and 
education (in order to break with the fragmentation of academic institutions). Undoubtedly they must 
respond to the requirements of territorial competitiveness. The PRES were created in three waves in 
2007, 2010 and 2012. The Figure.3 represents the first wave of creation PRES in 2007.
Figure 3 The Spatial configuration of the PRES created in 2007
After creating the PRES, a large academic real estate development program was launched in 2008. It 
took two forms: 
•	 “Operation Campus”[13], The mission of this program was the modernization and improvement 
of university properties. It also gives rise to the creation in Ile-de-France two major campuses of 
excellence: The Paris-Saclay Campus in southern Paris and Condorcet campus in northern Paris.
•	 Then in 2011 came to add the launch a calls for projects “IDEX”[14], projects of excellence initiatives, 
whose aim is to promote the visibility of French universities worldwide. The excellences initiatives 
consist on gathering the higher education and scientific research institutions. 8 projects were selected 
by an international jury.
3.2 The russian case
The Russian higher education and scientific research system known since the early 2000s major 
restructuring. This wave of modernization has given way to the great period of crisis that Russia faced 
after the fall of communism [15].
The scientific system known in the 1990s major dysfunctions in structural, organizational and administrative 
level. This translates into:
•	 A territorial fragmentation of the system of education. This fragmentation has resulted in a lack of 
access to universities, a reduction of the student and scientific mobility between the European and 
Asian part of the country.
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•	 The failure to adapt the education system to the socio-economic needs of the labor market.
•	 A very weak relationship between research centers and higher education.
•	 The “brain drain”: It is estimated between 1989 and 2002 nearly 50,000 scientists and researchers 
[16],
•	 Significant budget cuts from the state.
Considering the seriousness of the situation of the system of knowledge production, strong measures 
were taken by the State in the 2000s in order to remedy this situation. These measures include:
•	 The signature of the “Bologna Process” [17],: The signing of this treaty was one of the first actions 
that have been undertaken. This treaty aims firstly the integration of Russian higher education and 
scientific research into the European Union system through the LMD system. And secondly, to 
encourage academic and scientific mobility. This first action had a ripple effect and prompted the 
government to launch a long process of internal transformation. Somehow, the signing of this treaty 
acts as a catalyst for reform of the higher education and research system.
•	 “Education” Reform [18]: Launched in 2005, the reform aims to modernize higher education and 
scientific research. It is based on the rationalization and optimization of the scientific network. 
Following this reform, several programs have been implemented. Their common goal is to guide 
higher education and scientific research to the development of new technologies and innovations as 
well as the integration of the scientific system in the economic system. The reform introduced a new 
organizational and structural organization of the education system and research through the creation 
of two new structures which are the “Federal Universities” and the “National Research Universities”.
•	 “Federal Universities” [19]: Coming from the Education reform, “Federal Universities” is a program 
launched in two waves in 2006 and 2009. It is a network of academic excellence complexes. These 
new structures have the ambition to become a world-class educational and scientific research centers. 
They have been created throughout the Russian territory. Each of the nine federal districts includes 
a university. The development strategy of the universities is to respond to the socio-economic needs 
of the federal district in which it is inserting. They must provide quality education, have to create links 
between science and education and integrate the business world. Of course, at the institutional level 
these clusters will form from the existing universities.
•	 “National Research Universities” [20]: Launched simultaneously with the “Federal Universities,” the 
“national research universities” are oriented towards the development of new technologies and 
cutting-edge technology, particularly in the nuclear, aerospace, the metalworking industry ... They 
differ from “Federal Universities” in several aspects: they are smaller, more specialized and their 
involvement in the development of the district is less than the federal universities. The Figure.4 
presents the distribution of “Federal Universities” and “National Research University”.
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Figure 4 The territorial distribution of the “Fédéral universities and “National research University
In Russia, the principal objective of these reforms is the territorial restructuring of higher education and 
scientific research. This restructuring must reduce regional inequalities and homogenize the scientific 
system of the country [21]. Thus, if the issues and initial conditions are different between the French cases 
and the Russian case, we notice similarities. First, the common ambition is to put in networking powerful 
universities to be more legible and to attain a threshold allowing an international visibility. Both countries 
are engaged in the international competition and in the shift towards knowledge-based- economy. The 
two countries have been trying for ten years to implement significant reforms accompanying this change 
and are placing universities in forefront in the search for innovation.
•	 Finally, we can mention the Law on the “Innovation Center of Skolkovo.”[22] Launched in 2010, 
this legislation concerns the realization in the suburb of Moscow of a center for innovation. The 
implementation of this special law allows the acceleration of administrative procedures, framing the 
project rigorously at all levels (institutional, financial, administrative ...) and grant privileges to users. 
These privileges are: tax benefits, and the level of customs operations in the center. This legislation 
is assigned to well-defined perimeter of the project and does not apply outside of it. 
4. Impacts of institutional organization reforms of the knowledge industries 
on the spatial organization.
4.1 The French case:
The French academic reorganization at the institutional level has been subject to successive reforms 
for nearly twenty years. These successive reforms have mainly affected higher education and scientific 
research and have had many impacts on the Parisian universities. They impacted the spatial distribution 
of various institutions (mainly the creation of new universities and of the University of Paris VII) and 
their organizations strategies and alliances between groups establishments (Creating clusters, setting 
up ad hoc alliances such as Paris Universitas, the creation of PRES ...) This led to the creation of a 
university constantly changing landscape. The term “landscape” is used from two points of view: spatial 
and organizational.
The aim of all these successive reforms is to create “excellence” campuses characterized by a high level 
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of education and research. The other objective is to promote the quality of French universities and to 
make them as a “showcase of France” in the world. At the other time, it aims to implement a system that 
ensures the development of the knowledge-based-economy and produce innovations. But beyond these 
general objectives, the analysis of these reforms reveals tensions in the region of Ile-de-France between 
their spatial translation and their initial intentions.
Indeed, at the territorial level, the Figure.5 below constituting a spatial representation of PRES shows 
clearly a complex territorial reading.
Figure 5 The territorial configuration of the PRES in the region of Paris
The map clearly shows that the Paris university organization overview is characterized by fragmentation, 
dividing up and complexity.
In the case of the Paris metropolis, the fragmentation of higher education and scientific research system 
is highly recognized. The basic criteria which had to respond the PRES, the
geographical proximity, was not required. We find one of the PRES (PRES UPGO) spanning through 
an entire department. It has undoubtedly a geographical spread. However, this doesn’t mean that 
collaborations between institutions weren’t done. For example, in the case of institutions operating 
through ICT, territorial spread is not problematic because the institutions are networking. However, the 
geographical proximity, particularly when it concerns different status of establishments (higher schools 
and universities) does not induce systematic collaboration.
Moreover, in the PRES, education and research activities don’t have the same logic and the same 
requirements of geographical proximity.
They follow different territorial logics: in case of the research institutions, geographical distance of 
universities in the same PRES is not always a barrier to exchange and cooperation. But when we talk about 
education and teaching activities, student movement, travel constraints quickly become disadvantageous 
for this structures [23].
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4.2 The Russian case
Russian reforms of higher education and scientific research are more recent than the French reforms. 
For this reason, the effects are less perceptible. However, the creation of “Federal Universities” and the 
innovative project center “Skolkovo “ could, despite recent implementation, cause impacts at the spatial 
and urban levels.
The Skolkovo project is an innovation cluster covering an area of  300 hectares. It is located on the 
outskirts of the city of Moscow at a distance of 20 km from the center. The specificity of this project is that 
it is considered as innovative in all its aspects. Its innovation lies in the process of implementation, the 
rapidity with which the project was initiated (one year between the launch and the start of construction), 
the considerable resources that have been allocated for the realization of the first part of the project that 
have to be delivered in early 2014s [24]. The innovation is also reflected in the urban and architectural 
aspect. That cluster wanted to be an ecologic city that answers at all the requirements of sustainable 
development. An attractive city for the researchers and scientific community with a high quality of life.
For this flagship project, the territorial impact is twofold:
•	 The realization of this project led to a global reflection on the city. This is reflected in the extension of 
the perimeter of the city of Moscow. Since late 2012, the innovation center becomes a part of the city 
of Moscow. Meanwhile, a study has been launched on the development of the new city of Moscow, 
called the “New Moscow” [25]. The project included a linear city that will extend to the south-west 
part of Moscow, covering an area about 150,000 hectares. In terms of infrastructure, several major 
projects were launched in order to enhance the accessibility of the center. With regard to the nature 
and quality of urban development within the cluster, designers take example on European experiences 
known for creating ecological and eco-city neighborhoods. The stated goal is to create a respectful 
city for sustainable development. In some way, this project will be an experimental laboratory in which 
the rules of sustainable development should be followed rigorously . For example the cars will be 
excluded to the advantage of electrified systems of public transportation [26].
•	 In addition, the project raises many questions. Fears are felt among local residents, as well as with the 
scientific and academic communities. Indeed, to make the attractive cluster, the State grants some 
privileges (mentionned above), offers a quality of life inside the cluster that is unrivaled throughout the 
country [27]. But the beneficiaries of these privileges will be a minority, and most of them are foreigners 
and non-Russian residents. This is already generating very significant opposition movements. The 
project is seen as a closed territory, inaccessible, offering exceptional living conditions but for a very 
small population. The old inhabitants and local residents complain about a feeling of injustice and 
about sidelining of this showcase project.
Also, we can underline the following paradox: despite significant public policy efforts aimed to the opening 
to the outside world, despite a desire to integrate the project into the city by extending the perimeter of 
this one to include the cluster, we can notice negative effects, namely a strong interruption in spatial and 
institutional level.
Today we observe rather a withdrawal of the project in front of an immediate environment which became 
hostile to its implantation.
•	 With regard to the scientific community, many fears are perceptible. The Russian scientists fear 
that the conception of the innovation center repeats the experiences of Russian scientists villages 
created in the 1950s [28]. These scientists’ villages were characterized by isolation and by the 
existence of strong cuts with the rest of the territory. The muscovite scientists and academic 
community fear of not being involved in this project, which does not seem to be thought for them. 
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The ambition to openness to the outside world is seen as a strategy for excluding local scientists. 
At this stage of the project development, we see that the center only works with the most prestigious 
national universities [29]. Constraints of international competitiveness, the choice of universities 
indeed remains very selective.
•	 In response to these concerns from local universities to being sidelined the innovation centre of 
Skolkovo, public policies have initiated actions and investigations in order to evaluate the quality of 
higher education and research in Russian universities. The result of this evaluation is that a large part 
of national universities do not respond to the requirements of excellence and competitiveness despite 
a strong national reputation of some of them. Therefore, the establishment of the innovation center 
and the reluctance that he engendered has given an emerging awareness of the government on the 
state and quality of teaching and scientific research. To remedy this situation, government policies 
have initiated actions for the restructuring of universities in major cities, including Moscow. With the 
aim to articulate the work of local or national universities with the cluster, it is necessary first to make 
an upgrade [30].
Regarding the territorial impact of federal universities, the creation of some universities has 
been accompanied by major development projects with considerable impacts on the city 
and its region. We can note an example of urban restructuring due to the establishment of 
a federal university, The “Federal University of the Far East”: the case of Vladivostok [31]. 
The realization of this university has a goal of international visibility (especially to the Pacific side). It also 
reflects to a political strong territorial and urban development. The attractiveness of the city of Vladivostok 
will depend practically on this ambitious academic project.
3. Conclusions
The injunction of the competitiveness and attractiveness had a very significant impact in 
many countries. The desire to develop the knowledge-based-economy has led public policy 
to orientate their reflexions towards the development of the knowledge product infrastructure. 
These structures have economic, social, environmental and urban goals at different scales. 
Throughout the work of these two countries, despite very different spatial, social and political contexts, 
we see that the reflections oriented toward development of Knowledge industries are similar. The 
modernization of universities, the invention of new forms of institutional organizations, improving the 
academic environment and improving the quality of life remains significant issues at different scales
For the French case, the various mechanisms set up during the last decade aimed to improve the 
performance of the higher education system. Tensions between policy intentions and their geographical 
translation have been observed. The map representing the geographical implantation of the PRES clearly 
shows a very complex territorial reading. The academic overview produced by these reforms is finally 
characterized by illegibility and complexity with apparent dysfunctions. That’s why these devices are 
currently the subject of a challenge. 
In conclusion, the reforms established appear linked to successive decisions without an overall approach 
with a global vision. They are caused mainly by a ripple effect. It is regrettable that institutional reforms 
are not sufficiently understood in terms of their spatial consequences.
Russian problems are little different from French. The ambition of Russia is to regain its place among 
the world leaders. To do this, the restructuring and modernization of the territorial system of education 
is a prime necessity. At the national map, it is apparent that the political ambition is to overcome the 
territorial fragmentation through the establishment of “Federal Universities.” However, given the current 
state of the policy implemented in 2009 throughout the country, it is still very difficult to see the impact at 
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the local level. Regarding the project of “Innovation Centre of Skolkovo” it’s a very ambitious project with 
very contrasting visions. It is considered as a tool for development and at the same time raises fears of 
isolation. Moreover, it is still too early to see the spatial impacts. However, there is a ripple effect of the 
project on local policy development, but also of deep restructuring institutional level universities.
 
The research conducted on the spatial organization of institutions, higher education structures as well 
as major development projects related to the development of Knowledge industries in Russia fit in the 
continuity of my thesis work. This work will allow me later to observe and collect some results of policies, 
institutional and structural changes in the level of Knowledge Industries and their impacts on different 
scales.
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THE SPATIAL ORGANISATION FOR COOPERATION: WHAT KNOWLEDGE 
CAN WE USE FROM A HISTORICAL ANALYSIS TO UNDERSTAND THE 
DESIGN OF A NEW CAMPUS AT SACLAY ?
Caroline Scotto
Centre de Gestion Scientifique, MINES ParisTech, Paris, France, caroline.scotto@mines-paristech.fr
This proposal is part of the thesis which is looking at the conception of the Campus Paris-Saclay 
(France) being part of the implementation of a nationwide public policy, the main purpose of which 
is to give France a higher education and research system of excellence. One of many reforms 
is to stimulate the scientific cooperation by grouping together some of the best French higher 
education institutions and to promote cooperation between public research and the economic 
world. 
The starting point of the research is to question what involves the notion of campus by looking 
at the hypothesis that a historical approach can generate knowledge. We propose to focus on 
the principles of campus development in order to establish a morphological and functional 
genealogy of this item. The principles reveal that the purpose of the first campus was to organise 
a new community or to bring several communities together and create a social link between them, 
materialised by specifics shapes: quadrangle, galleries etc. 
What type of knowledge can we use from examples of cooperation in the business field (Segrestin, 
2006) to enhance the reflection and to analyse the spatial organisation of the cooperation between 
several partners of the campus? 
We propose to look at the current management of a symbolic cooperation project at Saclay, 
such as the Learning Center project in order to question the instrumentation of the project
Keywords
Campus design, cooperation, project management, public policy, spatial organisation
Introduction 
This proposal is part of the thesis which is looking at the Campus Paris-Saclay project in France. The 
aim is to analyse the conception processes of a new campus being part of the implementation of a 
nationwide public policy the main purpose of which is to give France a higher education and research 
system of excellence, at the world’s best level, in order to allow national visibility and competitiveness. 
Since 2000, a series of reforms have been introduced at the European level (Musselin, 2009)[1] crossing 
several dynamics: the implementation of structures to evaluate and finance research, groups to stimulate 
the scientific cooperation, the development of a territorial policy, a system of competitive bidding and the 
promotion of cooperation between public research and the economic world. The thesis consists analysing 
of the concept of the Saclay model and its implementation. How does this model of territorial organisation 
comes to life, is justified and contributes to national public policy? 
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This project must be placed in several schools of thoughts relating to organisation and generation of 
knowledge through, on the one hand, the collaboration between the academic and the economic world 
(Gibbons, 1994)[2], and on the other hand, an approach based on the relationship between the university, 
business world and the State (Etzkowitz, 2000)[3]. 
In 2008, the institutional project was defined as a project requested by the French president -Nicolas 
Sarkozy - “to enable the transformation of the territory of Saclay to a scientific pole similar to the best 
campus in the world such as MIT, Standford or Cambridge. This campus will bring together 23 actors from 
higher education and research around a common scientific project and common infrastructure to promote 
strong collaboration.”
The idea developed in the political speech is to create a “French Silicon Valley” at Saclay. Therefore, the 
territorial scope is an essential parameter of the process analysis. If we compare the Silicon Valley model 
and the Saclay project through the territorial angle, we especially notice a divergence between the two 
models. 
Firstly, the device set up at Saclay has at stake to group several institutions to create a new university. 
By contrast, the literature about the development of the Silicon Valley emphasises on the emergence of 
a horizontal organization based on networks which enables cooperation between companies and the 
university (Saxenian, 1994)[4] as well as “the complex co-evolution from technologies, institutions, and 
markets”(Weil, 2010)[5]. 
Secondly, the spatial organisation of the Silicon Valley is not the result of “a planning ambition”. This lack 
of planning is, according to geographer Cynthia Ghorra-Gobin, the result of specific geography, the nature 
of the Silicon Valley activities and American planning tradition (Ghorra-Gobin, 1992)[6]. By contrast, the 
campus project at Saclay is being part of a large planning project of the territory of Saclay initiated in 
2006. Looking at the chronology of the development of the Saclay area with the first institution established 
in 1946 (CNRS) to date, we observe a succession of independent real estate projects from 1946 until the 
eighties of research institutions or higher education establishments. We note that an association of the 
scientific institutions (Association des établissements scientifiques) was
created in 1975 and a first proposal for the cooperation between several institutions from the territory was 
written in 1999 (Duby, 1999)[7]. 
Figure 1 The chronology of the Saclay territory. 
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The purpose of the planning scheme at Saclay is to alter the heterogeneous elements of the territory. As 
such, the Paris-Saclay project is a case of institutional conception - with the creation of a new university 
- as well as a territorial one. This duality makes of the campus project an exceptional case compared to 
the nationwide public policy on the subject, which is implemented through two governmental financial 
programs (“Investissements d’Avenir” et “Plan Campus”). In parallel, we note that the project management 
is split, with on the one side the scientific and academic -institutional- project and on the other side the 
territorial project.
Figure 2 The project management.
The research question of this paper raises how both aspects –institutional and territorial– of the campus 
Paris-Saclay project are managed? In particular, do these two projects converge to a combined project 
at some point?
As a starting point, we assume that a historical approach could generate knowledge on both institutional 
and territorial sides of the project. 
The paper suggests to firstly question the notion of campus through a historical analysis by the constitution 
of a morphological and functional genealogy which reveals a paramount aim; the construction of the 
cooperation within a given community, it question secondly the possible specificity of the “French campus” 
and finally it will looks at a symbolic example of cooperation; the project Learning Center building. 
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Text
1. A genealogy of the campus 
The starting point of the research is to question what is included in the notion of campus by looking at the 
literature on the subject (Turner, 1984)[8], (Olmsted, 1997)[9], (Muthesius, 2000)[10], (Mitchell, 2007)[11]. 
The hypothesis is that a historical approach can generate knowledge in relation to the link between an 
ideological context – higher education systems reforms –, planning principles, functions, planning tools, 
spatial organisations and geographical implementation. As such, we have tried to define the campus by 
looking at its different forms. 
We propose to focus on the principles of campuses development in order to establish a morphological 
and functional genealogy of this object. The aim is to confront the origins and the evolution of the campus 
to the conception of the campus in Saclay and to try to determinethe relationship between the different 
models and the new campus in construction. 
The analysis starts at the end of the eighteenth century when the term “campus” seemed to appear at 
the New Jersey College – later Princeton College. It looks at two particular reform periods of the higher 
education system; the nineteenth century in the United states and the sixties in the United States and in 
Europe. Looking at the examples of the University of Virginia, (Turner, 1984), the model of « University 
community » (Olmsted, 1997), the Massachusetts Institute of Technology (Mitchell, 2007) or the campus 
of Konstanz in Germany (Muthesius, 2000), we observe that the campus is related to a specific ideological 
context – institutional reforms – which influences the principles of conception. The functions are the result 
of these context and principles and we distinguish two morphological variables; the spatial organization 
and the geographical establishment. We also observe that the choice of planning tools – master plan or 
/ and sociogram – is the result of the development principles which influences the shape of the spatial 
organisation. 
The principles reveal that the priority of the first campus was to create the conditions for a specific spatial 
organisation to build a community. Since the 1960’s and the massive university development, the aim 
has been to bring several communities together and create a social link between them, materialised 
by specific shapes, especially the distribution systems: quadrangle, galleries etc. The campus is then 
conceived as one coherent piece and we observe that the institutional context determined the shape of 
the campus. (Scott, 2011)[12]
2. A specificity of French Campus?
The genealogy traces two centuries of campus conception. As we have seen, the model of campus 
emerged in the United States and seemed to channel to Europe in the sixties and was interpreted 
differently by the various cultures. This physical object questions both planning and institutional practices. 
Therefore, we propose to use this genealogy to re-settle the Campus Paris-Saclay project in, on the one 
hand, a planning tradition of practices and in the second hand, in the French institutional logic.
This genealogy shows two different methodologies for conception processes: the modernist methodology 
with a functional approach using mostly the master plan as a planning tool and the socio-diagram 
methodology “where the designers were more interested in what happened in between the various fixed 
points, in short, the sociodynamics of institutions” (Muthesius, 2000:88) using sociograms or network 
analysis. 
We note that the issue between the two methodologies seems to be a social issue. Richard Dober 
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transposed modernist principles developed in the first part of the 20th Century by Walter Gropius in 
Germany (Choay, 1965)[13] to theorize campus planning (Dober, 1968)[14]. The idea was a rational 
organisation by the co-existence of functions without the social sense of Gropius thought (Scott, 1998)
[15]. If we look at the French literature about the campus, especially the analysis of Pierre Merlin (Merlin, 
1995)[16], we note the same approach for the planning of French campus in the sixties. 
   Figure 3 Two methodologies of conception processes.
For Merlin, the questions at that time were more technical questions than ideological. He insists on the 
conception mechanisms which were very specific with State financing, a centralisation of decisions in a 
rigid legal context in which the scholars were not directly involved in the conception processes. 
If we use this genealogy as a comparative tool to discuss the actual state of the Campus Paris-Saclay 
project, we understand that at Saclay the modernist methodology seems to be preferred. The maps and 
the drawings of the project show many prospective master plans of the campus. 
     
Figure 4 Master Plan from the Campus Paris-Saclay project.
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So, is this rational conception process minimizing the construction of the social link at Saclay? 
In order to bring pieces of information together to answer this hypothesis, the empirical study has shown 
that the campus Paris-Saclay is not built as one item; some institutions are already there, some are joining 
and there is still uncertainty for others. The campus is built piece by piece and a shape already exists 
which dates the project with the territory heritage. So this shape pre-exists the institutional conception by 
contrast with the first model of campus where the shape was the result of the institutional changes.
On the institutional side, the same conception mechanisms as in the sixties seem to be mobilised with 
top down centralised processes. The architectural program plans to transpose the institutions as they 
exist at the moment – the same number of square meters, the same distinction between the departments, 
etc. – and stick them on the Saclay territory. As DiMaggio and Powell describe mimetic processes in 
organisational theory, “uncertainty is also a powerful force that encourages imitation” (DiMaggio, Powell, 
1983)[17]. The use of the master plan as a planning tool allows a development institution by institution. 
This imitation process seems to avoid the question of cooperation which is the central issue of the political 
speech. 
Therefore, the aim of the study is to understand how the topic of cooperation between institutions is 
treated in this project on both spatial organisation and institutional aspects? How does the campus as a 
physical object legitimate the institutional conception? How is the social link materialised in this model of 
campus? 
3. The Learning Center example
Looking at the management literature relating to cooperation in the business field (Axelford, 1984)[18] 
(Hatchuel, 1996)[19] (Segrestin, 2006)[20], we propose to identify places where the cooperation issue is 
treated and observe the conception process in relation to the principles of coordination and agreement – 
which is the condition of cooperation. 
The financial program “Plan Campus” was originally created to refurbish university buildings. At Saclay, 
the idea was to use these funds to conceive buildings for the common activities of the campus partners 
(sports, restaurants, class rooms, etc.). One of these projects is the Learning Center which wasn’t 
prescribed in the initial program. The libraries of the different institutions were, indeed, included in each 
institution’s architectural program and theaim was not, at the beginning, to create a new physical object 
to group the several libraries. 
From a methodological point of view, this example is a specific case of the planning conception processes 
at Saclay. Therefore, its analysis shows a form of conception processes, from a bottom up initiative. 
The concept of the Learning Center was not prescribed in the campus architectural program, but was 
initiated by the librarian network. The aim of this building is to host the collections of different institutions, 
to propose services about mutual online resources, to become a central public place of the campus. 
This example points out the power of a specific group that change the content of the program. It also 
shows how the territorial management project and the institutional project management interacts when 
this project has been picked by the management of the territorial project and reflected in the model of the 
campus.
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Figure 5 Model of the Campus Paris-Saclay project, 2012. 
The territorial management required, indeed, a symbolic object to materialise the institutional
change and the foundation of the new university. The management of the territorial project needs to 
convince the institutional authorities to agree and finance the project. 
 
Campus program
Organisation of workshops
Librarian network Concept of Learning Center
Territorial Management  needs a symbolic building
of the cooperation between institutions
Process to convince Institutional authorities to agree
and finance the project
Conception processes for the Learning Center project
Figure 6 Diagram of the conception processes for the Learning Center project.
The description of this case reveals the disjunction between the institutional project and the territorial one, 
but also generates knowledge on the cooperation construction. Is the act of conceiving a physical object 
a way to materialise institutional changes? 
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Conclusion
As this study has shown, we understand that conception processes of the campus Paris-Saclay project 
are the result of several logics and practices. This project is part of a long territorial heritage, former 
institutional logics and classic town planning processes. We also understand that these processes 
may not be quite appropriate for the cooperation goal of the political speech. The campus Paris-Saclay 
project seems to be a new object which is questioning the town planning approach and practices and the 
institutional logics. 
The paper points out the link between institutional dynamics, space and social organisation. It also shows 
a specific and powerful collective action outside the official management set up.
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Knowledge based urban development (KBUD) is seen as a new paradigm in urban planning 
and development which is now being implemented across the globe in order to increase the 
competitiveness of cities and regions.  The KBUD concept has been widely applied in western 
and more developed countries over the last decade, and many have been proven successful. 
This paper, however, aims to provide an overview of the KBUD exercise in a context of a non 
western country scenario—Malaysia. Literature suggests that the urban development process in 
non western countries is different and very much focusing on physical elements.  Whether this 
is the case or otherwise, this paper scrutinises the project of Multimedia Super Corridor (MSC), 
Malaysia, which is regarded as one of the first large scale manifestations of KBUD exercise in 
South East Asia.  Based on development policies analysis and results of the interviews with 
the major stakeholders, this paper investigates the application of KBUD concept within the 
Malaysian context by examining the development and evolution of the city of Cyberjaya—the 
leading intelligent city of the MSC project.  In the light of the literature and case findings, the paper 
provides recommendations and lessons learned, on the orchestration of KBUD, for other non 
western cities and regions that are working hard to develop KBUD strategies, strengthening their 
sustainable socio-spatial policies and seeking a global recognition. 
Keyword
Knowledge based urban development, Multimedia Super Corridor Malaysia, Cyberjaya, Sustainable 
development, Urban Planning 
1. Introduction 
The 21st century has marked the beginning of the new advancements in the field of information and 
communication technology (ICT). This rapid development of ICTs has made a significant impact on 
the overall socio-economic fabric of cities and created an urgent need for urban planners to explore 
new ways of strategising planning and development that encompass the needs and requirements of 
the economy and society. The era of knowledge economy further placed knowledge to be the most 
crucial factor for national, regional and local economic development.  Advances in ICTs are also inevitably 
making societies and cities increasingly knowledge-based, responsive and dynamic in order to answer 
to the needs of residents and to ensure their quality of lives. The nature of the urban development 
133
PhD Consortium II 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
has, therefore, started to change accordingly as activities in the knowledge sector have become more 
important and they required conditions and environments which are different from the commodity-based 
manufacturing activities (Knight, 1995). At that instance, knowledge based urban development (KBUD) is 
seen as a new approach in managing urban planning and development in order to ensure that cities are 
competitive in the global market. KBUD is a new form of urban development for the 21st century that could 
potentially bring both economic prosperity and sustainable socio-spatial order to the contemporary city 
(Yigitcanlar, 2007). In order to realise a KBUD agenda, Yigitcanlar and Velibeyoglu (2008) suggest that 
cities need to capitalise more on knowledge infrastructure (e.g. universities, research and development 
institutes), concentrate on well educated people (e.g. knowledge workers), focus more on technological, 
mainly electronic, infrastructure (e.g. ICT), and make connections to the global economy (e.g. international 
companies and finance institutions for trade and investment). To a great extent, KBUD was initially 
triggered by the success of Silicon Valley and Cambridge Science Park in the 1970s, which has led to 
the goal of urban development focusing on developing technopoles or industrial parks to make optimal 
utilisation of technological resources in the 1980s (Corey and Wilson, 2006). Since then, cities in more 
developed countries such as Manchester, Barcelona, Melbourne, Delft and Austin have set the trends 
in embracing knowledge as part of the cities development strategies (Wang, 2009).  KBUD has become 
more attractive because it relates to the interest of the city administrations in regional development policies 
by emphasising the development and advancement of technologies and socio-economic activities (Oh, 
2002). KBUD has also caught the attention of international organisations, city administrations, research 
communities and practitioners during the last few years. Major international organisations such as World 
Bank(1998), European Commission (2000), United Nations (2001) and OECD (2001) have adopted 
knowledge management frameworks in their strategic directions regarding global development. This 
array of strategies indicates the strength of the link that has emerged between knowledge management 
and urban development (Komninos, 2002). The significant increase of KBUD strategies for the pursuit 
of metropolitan competitiveness of region is also evident in an OECD perspective (OECD, 2005). The 
popularisation of the KBUD has fuelled many localised urban development strategies and actions within 
many cities throughout the world. It includes those in non western countries and regions, which are still 
in the process of industrialisation such as Malaysia, Taiwan, South Korea, Brazil and China where cities 
development are prioritised in the national development strategies . In the case of Malaysia, the goal of 
KBUD is taken seriously by policy-makers. Malaysia, being a developing country relies heavily on the 
manufacturing-led industries for the economic growth due to her rich natural resources and relatively 
low-cost labour force. However, the structural transformation of the global economy which focuses on 
knowledge and human capitals has challenged Malaysia to concentrate on activities with a higher level 
of value addition. In Malaysia, the shift to the knowledge economy is part of a wider plan to achieve 
the objective of the National Vision for 2020 by pushing Malaysia to achieve a level at par with the 
developed nations in terms of economic performance and technological capability (Mohamad, 1996). 
With the move towards the knowledge economy and knowledge-based development, Malaysia aims to 
achieve sustainable gross domestic product (GDP) growth rates in the long run with knowledge playing 
a dominant role in driving productivity and sustaining economic growth (Economic Research Services 
Department, 2000). Malaysia needs to successfully transform herself into a knowledge economy where 
its growth will be lifted to a new and higher trajectory, which is one of the key requirements for Malaysia to 
become a developed nation. This shift offers an opportunity for economic growth and prosperity, as well 
as bringing her faster to the achievement of the Vision 2020 goals. The most significant tangible evidence 
of Malaysia’s commitment to the knowledge economy is the Multimedia Super Corridor (MSC) project, 
which is the largest KBUD attempt in Malaysia. 
This paper aims to provide an overview of and lessons learned from the MSC project, being the most 
ambitious KBUD manifestation in South East Asia. It scrutinises the project of Multimedia Super Corridor 
(MSC), Malaysia, which is regarded as one of the first large scale manifestations of KBUD exercise 
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in South East Asia.  Based on physical observation, development policies analysis and results of the 
interviews with the major stakeholders, this paper investigates the application of KBUD concept within 
the Malaysian context by examining the development and evolution of the city of Cyberjaya—the leading 
intelligent city of the MSC project.  In the light of the literature and case findings, the paper provides 
recommendations and lessons learned, on the orchestration of KBUD, for other non western cities and 
regions that are working hard to develop KBUD strategies, strengthening their sustainable socio-spatial 
policies and seeking a global recognition. Following to this introduction section, the second section 
investigates the implementation of the KBUD concept within the Malaysian context. The next section 
discusses the development and evolution of MSC Malaysia and Cyberjaya. The subsequent section 
scrutinises MSC by focusing on strategies, implementation policies, infrastructural implications, and 
agencies involved in the development and management of the corridor in Cyberjaya. The final section 
provides generic recommendations in the light of the MSC experience, on the orchestration of KBUD, for 
other cities and regions in developing countries seeking knowledge-based development.
2. Knowledge based urban development in Malaysia
KBUD is spurred by the growth of knowledge economy, which refers to the generation of income through 
the creation, production, distribution and consumption of knowledge and knowledge-based products 
(Yigitcanlar et. al., 2008a; 2008b). The outputs of the knowledge economy are not necessarily raw 
materials and production of quantified goods, but also highly skilled and educated labour force producing 
abstract goods such as information, software and management, and transferring skills and knowledge 
particularly via the internet and other online vehicles. In other words, the traditional factors of production 
(i.e. land, labour and capital) are now strongly complemented with information and knowledge in the new 
knowledge economy (Cooke, 2001; Hearn and Rooney, 2008).
Malaysia’s economy has been going through a structural transformation since early 1990s. The 
transformation has established a transition pace for the economy dominantly dependent on agriculture 
and primary commodities to move forward to a manufacture-based, export driven economy spurred by 
high technology and capital-intensive industries (Ramasamy et. al., 2004). Emergence of the knowledge 
era, where knowledge replacing physical and natural resources as the key ingredient of economic 
development, has provided a new platform for Malaysia to move forward to achieve a more sustainable 
economic and socio-spatial growth and become globally competitive. Thus, basic foundations of the 
knowledge economy have been set in Malaysia’s national development policies. The foundation is 
the concentration on the key areas including human resource development, science and technology, 
research and development, physical info structure, and financing and equity, which are the fundamental 
elements of building the knowledge economy and minimising the digital divide (Jaffee, 1998). The shift to 
the knowledge economy is also a part of a wider plan to achieve the objectives of the National Vision of 
2020. This vision was delineated by the Third Outline Perspective Plan which states that the knowledge 
economy will provide a platform for Malaysia to sustain a rapid rate of economic growth, enhance 
global competitiveness, and strengthen Malaysia’s capability to innovate, adapt and create indigenous 
technology. The foundation initiatives for the knowledge economy in Malaysia started in the mid 1990s 
with the launch of her National ICT Agenda (NITA) and KBUD initiatives (i.e. the Multimedia Super Corridor 
Project) (Economic Planning Unit, 2001).  While the NITA objectives are very much geared towards 
the formulation of strategies and promotion of ICT utilisation and development, the KBUD initiatives 
are aimed at creating an ideal ICT and multimedia environment as well as a global test bed to enable 
Malaysia to be in the global competition to attract knowledge workers and industries and businesses. 
The basic physical infrastructures (e.g. telecommunications) for the KBUD initiatives were completed in 
1999. In addition to the telecommunications infrastructure, there are also five designated cyber cities (i.e. 
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Kuala Lumpur City Centre, Kuala Lumpur Tower, Technology Park Malaysia, Cyberjaya and Malaysian 
Technology Development Corporation, University of Putra Malaysia Incubator Centre) which played 
a critical role on the achievement of KBUD goals. While progressing further towards the knowledge 
economy, Malaysia has started the experience of such development on the knowledge accumulated from 
the implementation of the KBUD initiatives since mid 1990s, which has marked the beginning of the era 
of KBUD in Malaysia. KBUD initiatives are seen as the most significant tangible evidence of Malaysia’s 
commitment to the knowledge economy. The corridor development project along with NITA also serves as 
a catalyst to expand knowledge economy, in other words, ICT-related industries, by creating an attractive 
and suitable environment for the development of ICT industry in Malaysia. The most relevant context of 
KBUD has been embedded in the sixth challenge of the Vision 2020 of Malaysia: “the challenge is to 
establish a scientific and progressive society, a society that is innovative and forward looking, one that 
is not only a consumer of technology but also a contributor to the scientific and technological civilisation 
of the future” (Economic Planning Unit, 2006:39). The Vision 2020 includes the planning and provision 
of ICT and telecommunication infrastructure in a multi-billion dollar urban mega-KBUD-project (i.e. the 
Multimedia Super Corridor Project). It is intended to bring Malaysia to become a united nation, with a 
confident Malaysian society, infused by strong moral and ethical values, living in a society that is more 
democratic, liberal and tolerant, caring, economically just and equitable, progressive and prosperous, 
and in full possession of an economy that is competitive, robust and resilient. Therefore, Malaysia needs 
to successfully transform itself into a knowledge economy where its potential growth will be lifted to a 
new and higher trajectory (Huff, 2005). This will offer unparalleled opportunity for economic growth and 
prosperity, as well as bringing the country faster to the achievement of the Vision 2020 goals. 
Unlike similar KBUD projects in other developed countries, Malaysia is explicitly attaching aspirations for 
both national development and national identity to it. As envisioned by the Malaysian Government, the 
mega-KBUD-projects “will not be just a physical location, or just another industrial or technological park, 
and it is not a far eastern imitation of the Silicon Valley, [but] it represents a new paradigm in the creation 
of value for the [knowledge era]” (Mohamad, 1998:107). Malaysia envisioned that KBUD initiatives will 
be the best platform to uplift the nation to be at par with the global aspirations in the era of knowledge 
economy. KBUD initiatives will be a unique form of KBUD that will incorporate economic goals as well as 
the socio-spatial vision of the country. As noted by Mohamad (1998) that Malaysian KBUD initiatives are 
attempts to create environments for testing both the technology and the way of life itself. Taylor (2003) 
states that Malaysia’s long term objectives of shifting Malaysia into the knowledge era are reflected in 
the various development plans. The fundamental strategy is to transform the nation into an information-
based society, and to move away from the previous focus on resource-based industries. In this respect, 
the Malaysian government recognises the importance of shifting its investments to intellectual capital 
and skilled manpower. Malaysia has always placed knowledge as a top priority in economic and social 
development. These will be translated into the policies incorporated in the national social and economic 
plans such as the five year Malaysia Plan and Outline Perspective Plan. In the Ninth Malaysia Plan 
knowledge development is placed as the second of five priority development thrusts. Malaysian planning 
system is very much based on the British plan-led system where future spatial development of the country 
is directed by policies outlined in the hierarchical order of plans (i.e. National Physical Plan, Structure Plans 
and Local Plans). These development plans are prepared parallel to the aspirations of Malaysia which 
are spelt out in the national economic and social plan. As such the direction of future spatial development 
in Malaysia is foreseen to correspond to the vision of KBUD. Current policies indicate that Malaysia 
continues to nurture the elements of knowledge in the future development of the country (Al-Furaih et 
al., 2007). This future direction was envisioned by the Prime Minister in his speech at the Symposium of 
Knowledge Cities. He emphasised on the needs to have “the physical infrastructure to cater for greater 
knowledge acquisition, embarking on initiatives that would attract value added investments into the city 
through technology transfer and incorporating learning and knowledge culture among the city dwellers”. 
136
PhD Consortium II 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
He also added that a “knowledgeable population is a key in fostering a knowledge-based economy which 
able to bring Malaysia to a greater height in development and progress”.
3. Multimedia Super Corridor and Cyberjaya
The largest Malaysian KBUD initiative is the Multimedia Super Corridor Project (MSC).  It covers an area 
of about 750 sq km and is a hub designed to promote multimedia products and services by bringing 
together the legislative framework and next generation telecommunications infrastructure. The aim of 
the MSC project is to create a world class urban corridor with state-of-the-art multimedia infrastructure, 
efficient transportation system and an attractive living environment to attract knowledge workers and 
industries to invest and operate within the area. The corridor is a cluster of seven distinctive functional 
zones within the Klang Valley (Figure 1). There are two intelligent cities i.e. Putrajaya and Cyberjaya. 
While the former acts as a new federal administrative centre and electronic government, the latter is a 
development hub of ICT and multimedia companies, professional and students (Mukhtar, 2008). There 
is an airport city which serves as a service centre to support Kuala Lumpur International Airport and 
aeronautical services centre. A nucleus for local ICT small and medium-scaled enterprises (SMEs) is 
located in the Cyber Village. Tele-Suburb is the residential zones which comprises of smart homes, 
smart schools and smart neighbourhood local centres. High-Technology Park is the location for industrial 
related activities and they include the high-tech industry, institution and R&D zones. There is also a R&D 
centre which places a collaborative cluster of academic institutions and corporate R&D Centre at the 
heart of MSC (MDec, 2008).
Figure 1. Location of the Multimedia Super Corridor (Bowman et. al., 2008:9)
The leading intelligent city of MSC—Cyberjaya was officially launched in May 1997. It covers an area of 
approximately 7,000 hectares and is designed to provide infrastructure and facilities to support multimedia 
industries in the MSC. Cyberjaya is planned to accommodate approximately 240,000 residents and a 
working population of 10,000 foreign knowledge workers. The development components of Cyberjaya 
consist of designated zones for: housing; enterprise; open space and greenery; institutions, and: commerce 
and businesses (Federal Department of Town and Country Planning, 2005; 2006). The development aims 
to create a multimedia catalyst centre for global R&D and design, with the capacity to be the operational 
headquarters for multinational firms. In achieving a world class status, all developments in Cyberjaya and 
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the MSC area are governed as whole by a set of guidelines, comprising of local plans and urban design 
guidelines. In order to make the corridor more attractive to local and international investors, a number of 
policies are developed. 
The first policy was focusing on the development of the physical infrastructure including Kuala Lumpur 
City Centre, Kuala Lumpur International Airport and integrated logistics hubs, rapid rail link to Kuala 
Lumpur, a smart highway and two intelligent cities (i.e. Cyberjaya and Putrajaya). The second one 
involves the execution of laws, policies and practices, which are purposely designed to encourage 
electronic commerce, facilitate the development of multimedia applications. There were also a policy for 
the development of high-capacity telecommunications and logistic infrastructure, which is built on up to 
10 gigabit digital optical fibre backbone and using the ATM switches to provide optic fibre connections to 
buildings. This network has a five gigabit international gateway with direct links to the US, Europe and 
Japan as well as the other nations in South East Asia. The final policy also highlights the need for a high 
powered one-stop-shop, the Multimedia Development Corporation (MDeC), to monitor the operation of 
the MSC.
With abovementioned policy and strategies in mind, for the physical planning of the MSC, ten strategic 
development locations have been identified: Kuala Lumpur City Centre, Kuala Lumpur Tower, Putrajaya, 
Cyberjaya, Kuala Lumpur International Airport, High-tech Parks, R&D, Tele-Suburbs, Airport City and 
Cyber Village. Beyond ICT and multimedia industries the corridor also attracted non-ICT businesses such 
as finance, insurance and real-estate sectors. In order to encourage the establishment of knowledge 
industries in the MSC, the Government offers a Bill of Guarantee for “MSC-Status” companies. 
The MSC status companies are also offered both the financial and non financial incentives. The former 
includes five years exemption from Malaysian income tax, renewable to 10 years, or a 100% Investment 
Tax Allowance for up to 5 years on new investments made in MSC cyber cities (provided under the 
Promotion of Investment Act 1997), duty free import of multimedia equipment as well as R&D grants 
for local SMEs. Meanwhile there is also non financial incentives given and they include unrestricted 
employment of foreign knowledge workers, freedom of ownership, freedom to source capital globally, 
intellectual property protection, execution of cyber laws and a healthy physical environment.
Several agencies played a key role in the development and management of the MSC. These agencies 
are appointed by the Malaysia government to facilitate and promote the development of MSC.
a. Multimedia Development Corporation (MDeC) is a government-owned corporation that functions 
as a ‘one-stop agency’, focusing on ensuring the success of the MSC and the companies operating 
in the corridor. The main role of MDeC is to advise the Malaysian Government on legislation and 
policies, develop MSC specific practises, and set standards for multimedia operations (MDec, 
2008).
b. Cyberview Sdn Bhd  is a government owned company and landowner of Cyberjaya. It has been 
mandated by the Malaysian government to spearhead the development of Cyberjaya. It is also 
responsible with the physical development tasks of Cyberjaya including attending to all land 
administration matters, building enterprise buildings, building supporting amenities as well as 
undertaking necessary maintenance work (Cyberview Sdn Bhd, 2013).
c. Setia Haruman Corporation acts as the master developer of Cyberjaya. It was entrusted with 
the role to plan, design and prepare the primary infrastructure for the Cyberjaya Flagship Zone. 
The area covers 7,000 acres of freehold land consisting of four main zones known as enterprise, 
commercial, institutional and residential. Each zone is fully equipped with a host of intelligent 
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network services and interactive broadband services  (Setia Haruman Corporation, 2009).
d. Sepang Municipal Council (SMC) is the local planning authority for Cyberjaya. The responsibility 
of SMC as the local planning authority for Sepang is set out under the Local Government Act 1976, 
which includes ‘planning, development and community services’ (MDec, 2006). The functions of 
the local planning authority is crucially vital to deal with any planning applications and to grant 
planning permissions in Cyberjaya.
4. Results and Discussion 
ICTs and the golab economic changes are continuously shaping the physical and economic developments 
of cities.  Meanwhile, KBUD, is therefore seen as the new paradigm that is playing a major role on 
the development and future expansion of the infrastructure development of cities. The success of 
Cyberjaya, being the pioneer city in the MSC strategy, has been envied by many.  Being the leading 
intelligent city of MSC, Cyberjaya is now seen as a self-contained intelligent city with world-class IT 
infrastructure, low-density urban enterprise, as well as state-of-the-art commercial, residential, enterprise 
and institutional developments. Many regard the city as an ideal place to live, study, work and play. The 
city offers a conducive living environment with convenient amenities and facilities, and being home to 
MNCs, knowledge workers, enterprising businesses, students and families. The planning was made in 
such a way to provide comprehensive infrastructure with principal emphasis on its enterprise and office 
development as the catalyst for the growth of ICT enterprises and the multimedia industry in Malaysia. It 
is also to promote Cyberjaya as the regional and global ICT hub to rival the best in the world by embracing 
the fundamentals of KBUD in the planning and management of the city.  Its competitiveness as a global 
ICT hub has made Cyberjaya one of the top destinations for business support services and outsourcing 
in the world. The city is also expected to see a large boom in population growth over the next 10 to 15 
years, with residential developments expected to reach a population of 210,000, business developments 
providing for up to 120,000 employees and institutional establishments providing for 30,000 students. 
Today, Cyberjaya is home to many multinational companies such as Shell, HP, Ericsson, BMW, HSBC, 
DHL and many more. It is also the chosen location for the nation’s top smart schools and institutions such 
as Limkokwing University College of Creative Technology (LUCCT), Multimedia University (MMU) and 
Cyberjaya University College of Medical Sciences (CUCMS). Not only that, many call Cyberjaya a home 
within its residential developments such as the exclusive Perdana Lakeview West, Perdana Lakeview 
East, The Serenity Garden Homes and D’Melor Condominiums, offering a wide array of homes.  The 
township also provides a conducive physical living environment with convenient amenities such as hotel, 
recreation centres, community clubhouse and more. City broadband services using fibre optic network is 
also available in Cyberjaya enabling high speed Internet access and network solutions right to the door 
step.
Although there were some criticisms levied pertaining to issues related to social and cultural development, 
the success can be evaluated from the number of inward investments and the statistics on job creation. 
Table 1 summarises the strengths, weaknesses, opportunities and threats (SWOT) results of the 
interviews conducted with the stakeholders of Cyberjaya development.  Bunnell (2004:148) states 
that “by the infrastructural and economic criteria of its proponents, [the] MSC is perhaps the qualified 
success”. Lepawsky (2005) highlights that the MSC is unique and interesting as Malaysia is attaching 
aspirations for both national development and national identity to it, and states that the MSC “is not 
[only] just another physical location, or just another industrial or technological park – and it is not a far 
eastern imitation of the Silicon Valley, [but also] represents a new paradigm in the creation of value for the 
information age” (Mohamad, 1998:107, cited in Lepawsky, 2005:10). Although there are some positive 
outcomes, still policies on urban development in such large scale and ambitious projects take long time 
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to materialise. Therefore, in terms of urban planning and development of the MSC, it is still early years 
for a comprehensive evaluation. 
Table 1 SWOT results from the interviews
STRENGTH(S)
•	 main support on the promotion and marketing of 
Cyberjaya as a new place for investment from the 
government
WEAKNESS (W)
•	 Provision of  sub standard physical environment and 
infrastructure facilities
OPPORTUNITY (O)
•	 strong support and continuous monitoring by the 
government (federal) who has a special interest.
THREATS (T) •	 development plan policies are too flexible, tailoring to the market requirements
Besides project dynamics, physical development of the Cyberjaya is also subjected to the global 
economic conditions. Bunnell (2004) reminds us that the physical development of Cyberjaya suffered 
an inevitable delay of its supporting infrastructure due to the recent economic recession. However, until 
recently the overall development of the MSC was progressing quite well when compared to other digital 
districts such as Boston and Silicon Valley (Indergaard, 2003 cited in Bunnell, 2004). But unfortunately, 
the economic crunch beginning of 2008 has brought almost similar impact of the 1997 recession to the 
overall development of the MSC. Nevertheless, the MSC is a long term plan, and it is fully supported 
by the Malaysian Government and highly regarded as an emerging knowledge corridor. Although the 
Malaysian government is the architect of and has its overall say of the MSC Vision, its implementation is 
largely driven by the private sector. 
In general, there are a number of lessons that can be learned from the development of MSC being the 
largest manifestation of KBUD initiative in Malaysia.  Firstly, placing MSC as one of the national agendas 
is perhaps, the best and unique strategy in realising the success of KBUD in Malaysia. While other 
KBUD initiatives are locally based (e.g. Delft, Barcelona, Silicon Valley), MSC is positioned as part of 
the Malaysia’s national development agenda. The visions of MSC were later translated into series of 
development plans which guide the direction of the future development for the country.  This is a systematic 
approach in ensuring that elements of KBUD are being continuously embedded in the future socio-spatial 
development for the whole nation. Secondly, the present success of MSC owes much to the concerted 
effort by both the public and private sectors.  Although the former is the chief architect of the MSC vision 
and the main provider for the physical and information infrastructure, its implementation is largely driven 
by the private sector.  A high government intervention and its continuous commitment in ensuring the 
success of this KBUD initiative will increase the confidence of international investors. It indicates a strong 
commitment given by the Malaysian government against unfavourable market forces.  The creation of 
MDeC, being a one-stop-agency to oversee the operation of MSC is seen as the institutional factor 
that has contributed to the success.  The third lesson learned from the MSC development is that KBUD 
initiative has to be rightly sited and phased.  The first phase of MSC which is located within the Klang 
Valley Metropolitan Area (KLMA) offers a unique locational advantage.  The MSC has a ‘unique niche’ 
and it offers a comprehensive package with attractive surroundings and good quality of life (Taylor, 2003). 
The present pool of the local knowledge workers in Kuala Lumpur, the national capital region plays a big 
role in the early establishment of the KBUD initiative.  KLMA also offer the best urban setting in Malaysia 
to further enhance the physical environment. 
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5. Conclusion 
It is clearly understood that cities in a non western countries are growing much more rapidly than its 
counterparts. Basic challenges of urban growth involve the expansion and management of services, 
the collection and allocation of sufficient revenues to create infrastructure and to operate services in an 
adequate fashion, and the creation of a coherent planning framework for the city so that increasingly 
diverse populations can live together civilly and productively. In addition, especially needed is the 
establishment of an institutional structure that both represents the constitutive parts of the growing city 
while at the same time generating adequate authority to govern effectively. These are not easy tasks even 
for developed countries; but they are much more challenging for cities in developing countries where the 
majority of the population is poor, and public resources are, as a result, extremely limited. Cities in the non 
western countries will continue to see increasing rates of urbanization, and will continue to experience 
the stress of facing increased demands to provide infrastructure and create jobs without much of the 
needed resources and/or capacity. Implementation of KBUD will therefore be more challenging.  It can be 
seen that the main challenges include (a) the need to keep urban planning and management flexible and 
ready to adapt to new developments in the economic or social front; (b) getting the best possible technical 
analysis; (c) pushing the agenda of excellence; (d) thinking big and long-term; (e) looking at the big picture 
– overall city competitiveness, labour market, environmental quality, and standing as regards capital and 
human capital; (f) engaging the private sector; (g) understanding and discussion with community leaders 
of how much limited-resource local governments can offer; (h) establishing contracts vertically with the 
central government and horizontally with other municipalities. The future of globalization and urbanization 
will bring enormous challenges as well as opportunities to both developed and developing countries. With 
the steady progress and entering its second phase, the MSC has clearly served as the best platform for 
the manifestation of KBUD principles and energies to move the country forward to achieve the Vision 
2020 and hence, reaching the status of a developed country.  The MSC is seen as the best instrument to 
support Malaysia to be more responsive to the threats and opportunities posed by economic globalisation, 
which is market driven and technology oriented. In orchestrating a successful KBUD, a comprehensive 
effort from all levels of government and is required to necessitate the success.
For the case of the non western countries, which have similar characteristics like Malaysia, putting the 
KBUD initiative as part of the national agenda is always regarded as the best strategy. What is presently 
needed is a continuous and sound policy monitoring in ensuring all of the MSC vision and objectives are 
achieved and hence making Malaysia to be more competitive in the global market.  A particular attention 
probably is needed in the aspect of intangible factors of MSC such as the attitude and culture of the society 
(i.e. knowledge communities) that makes up the essence of a successful KBUD.  Their input in planning 
and development of the physical environment is urgently required to further enhance the success of any 
KBUD initiative.  The MSC, being the Malaysia KBUD initiative will certainly equip Malaysia to enter into 
the global markets by becoming an international centre for knowledge industries and businesses as well 
as building a knowledge-based society. Future opportunities for research with regards to MSC, being a 
KBUD initiative in Malaysia is immense.  KBUD is a dynamic, participatory and strategic process and it 
requires a careful and delicate orchestration where the real success cannot happen in a short span of 
time, and hence a continuous evaluation and assessment are required.
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THE NEW INNOVATIVE PLACES IN THE KNOWLEDGE CITY: A GAME CHANGE IN THE 
CLASSICAL INNOVATIVE URBAN NETWORKS
Alexandre Mikolajczak
University of Paris 4 – Sorbonne, Lab: ENeC (Espace, Nature et Culture), alexandre.mikolajczak@gmail.com
Public policies tries to promote open innovation like a good way to make territories more and more 
competitive and attractive. Thanks to open innovation, public authorities intend to get closer public 
research and companies and enhance absorptive capacity. This supposes to involve more actors 
in innovation process and spread creativity in the city. The notion of knowledge city involves the 
production of knowledge and innovation don’t limit itself to specific areas like science parks or 
campus. Thus, the classical relationships between universities/companies, private/public sector 
have to evolve.
The aim of this paper is to discuss about the new urban nodes in innovative networks. These 
nodes are new production places and we can define three different types: 1/ the new interfaces 
created between research (universities and laboratories) and companies. These interfaces act 
as hub and facilitate information flows. The strategy of Lille is a good example. The city built 
competitive clusters (like EuraTechnologies) gathering startups, multinational corporations, public 
laboratories and higher education institutions. 2/ Places of production, more or less spontaneous 
and flexible, appropriated by agents of knowledge (coworking spaces, hackerspaces, cafes, 
hotels ...). 3/ Place of flows potentially able to produce knowledge (railway station, airport…). In 
global cities, these places attracts entrepreneurs, artists or freelance like In Shanghai where the 
structures are very active and well organized.
This kind of places will be more and more important in an open innovation system. Many academic 
studies have shown the critical role of relationships and proximity between all economic agents 
in the same territory. Indeed, open innovation requires face to face relationships to make the 
appropriation of knowledge easier [1]. Then, information and communication technologies have 
also a major role in the construction of new innovation nodes or in the transformation of other 
places. 
Keywords
Competitiveness, innovation clusters, knowledge spaces, new production places, open innovation
1. Introduction
Innovation became a crucial issue for the economic development of metropoles especially 
because they have to cope with the concurrency of the other global cities.  The generation of new 
knowledge enables cities to be attractive and competitive based on their human capital and concentration 
of knowledge industries. Innovation is now the backbone of economic development strategies and 
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at all scales. Therefore it has a strong impact on a more local scale urban system (practices, urban 
form, development policies and the organization). Providing agglomeration effects such as proximity to 
businesses and individuals, the density of goods, markets and infrastructure as well as the variety of 
skills and specialties, cities are the scene of the innovation process that must be identified. This urban 
innovation process is more complex than the concept of open innovation implies greater cooperation at 
the local level and a greater connection to the international and referring to the issue of competitiveness. 
Thus, urban innovation, driven by the knowledge economy, leads to the emergence of new areas of 
knowledge production and practices that the city must adapt.  
In addition, it is not enough to attract and concentrate a large number of knowledge industries and 
economic actors. Many academic studies have demonstrated the essential role of relationships between 
all economic agents in the same territory. These relationships form a social system in which different 
agents exchange information, allowing the formation of specific territorial resources. It is essential to 
make easier information flows to encourage these knowledge agents to meet in urban nodes. The aim 
of this paper is to open the reflection about these new nodes or knowledge spaces, their role in the 
innovation process, but also how they can contribute to shape a cluster at the scale of a city and not at 
a very local scale of a district and in what extend they can have a structuring role in the organization of 
a city.
Thus, the cities need to create new knowledge spaces the knowledge workers can appropriate. These 
spaces are to facilitate the creation of new ideas or innovation by acting as new interfaces between 
all the agents. The production of knowledge and innovation don’t limit themself to specific areas like 
science parks or campus and the classical relationships between universities/companies and private/
public sectors have to evolve. It contributes to create new nodes in urban innovative networks we can 
approach to the notion of urban innovation engines defined by Ron Dvir as “a system which can trigger, 
generate, foster, and catalyze innovation in the city. Typically, it is a complex system that includes people, 
relationships, values, processes, tools and technological, physical and financial infrastructure” [2]. In 
this paper, we propose three types of new production places: 1/ the new interfaces created between 
research and companies, 2/ places of production, more or less spontaneous and flexible, appropriated 
by knowledge agents and 3/ Place of flows potentially able to produce knowledge. 
Within these milieux, the economic development policies seek to increase relations between 
universities and companies. Indeed, some areas are characterized by their academic excellence but 
struggle to transform that excellence in economic benefits through the creation of startups for example. 
Some major world cities like New York and London have created structures acting as an interface between 
the agents of knowledge, promoting the exchange of ideas, innovation and wealth creation by the 
absorptive capacity. The selected strategy is realized with the creation of hubs capable of capturing and 
distributing knowledge flows. This kind of places will be more and more important in an open innovation 
system. Many studies have underline the role of relationships and proximity between the knowledge 
workers to foster innovation process. It cannot rely anymore on the concentration in a specialized area but 
on all the city to further knowledge flows, the absorptive capacity, interdisciplinarity and the confrontation 
of ideas, given the flexibility and mobility of workers.
2. The new interfaces created between research and companies
One of the main challenge of public authorities is to strengthen the role of university in the local economy. 
Indeed, universities act like ideas, technologies and skilled workforce providers. But, they have difficulties 
sometimes to transform the result of public research into a profitable product on the market. That is to say 
the public authorities have to make better the absorptive capacity. In this article, we illustrate these new 
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interfaces with the examples of London and Lille.
2.1. the clusterization in London through the creation of innovation hubs
London case is a good example especially in health sector where there are five University Medical Schools, 
over twenty Higher Education Institutions with health studies, 65 000 students (1/3 all in England) and 
three clusters. Francis Crick Institute, Cell Therapy Catapult Centre and iManova are three representative 
of the new interfaces between research and companies. These three structures are born from different 
initiatives. The Francis Crick Institute has been created on the laboratories’initiative in King’s Cross area. 
The Cell Therapy Catapult Centre at Guy’s Hospital comes from the Technology Strategy Board, the UK’s 
innovation agency and Imanova is a partnership between Medical Research Council and three universities 
in London. So, they implicate universities, public actors and companies although their process of creation 
is different (local/governmental and public/private initiative) and their shape is up to the opportunities, 
the context and the involved actors. But their role is to make easier the circulation of knowledge and the 
innovation process (from fundamental research to markets). They are not only interfaces between actors 
but also scales. Their goal is to maintain UK at the forefront of innovation.
This kind of structure has the advantage to multiply partnerships and collaboration with the corporate 
sector to build specialized and competitive clusters. They involve private sector in the clustering and 
innovation processes which are not based only on public initiatives like in France. Thus, the collaboration 
between the private and the public research is more efficient because we consider the commercial logics 
and the needs of companies since the beginning. In the case of Imanova, a partnership between Medical 
Research Council, Imperial College, Kings College and University College created a private company 
owns the clinical imaging centre at Imperial College’s Hammersmith Hospital. The implication of the 
pharmatheutical laboratory GlaxoSmithKline was important because it provided technical skills, know-
how in imaging and its tools. Now Imanova is aimed at being the leader in the sector of medical imaging, 
an international interlocutor for biotechnology and pharmaceutical companies and be a part of training 
of scientists and doctors. These interfaces could also contribute to give to the clusters an international 
dimension by receiving global pipelines and spread new knowledge in local networks.
2.2. The strategy of excellence places in Lille
Marked by an industrial economy in decline, the metropolis of Lille decided to create so-called “excellence 
places” to modernize its economy and become an innovative country. Among these excellence places, 
we can name the Haute-Borne aimed at working with the University of Science and Technology of Lille, 
the Plaine Image in the field of video games and the industry content, Eurasanté for the medical sector 
and finally EuraTechnologies for the digital economy. This last project is both a program of economic 
development and urban renewal funded by Lille Métropole Communauté Urbaine, the State, the city of 
Lille, the Nord Pas-de-Calais region and private investors. The implantation site is a former textile factory 
of the nineteenth century, located in a working class neighborhood. The site was conceived as a center of 
excellence in the ICT sector, whose ambition is to become a major node of the digital economy in Europe. 
It focuses specifically on the areas of e-business, information and software systems, telecommunication 
networks and content industries. The goal is to bring research (Contactless Techchnologies Innovation 
Centre, IT and Automatic National Research Institute), academia (engineering school) and businesses 
(startups, SMEs and multinationals) to facilitate the exchange of information and innovation and to create 
a real cluster. Finally, EuraTechnologies is also an incubator and business accelerator. It is also trying 
to develop a network of local and national investors, business angels and venture capitalists. The aim is 
then announced to form an ICT ecosystem promoting exchanges between all stakeholders.
 
In its support mission for companies, EuraTechnologies has established a network of offices and 
146
PhD Consortium II 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
partnerships abroad: Belgium, Spain, United States, United Arab Emirates, China, India, Brazil ... The 
goal of these offices is to help entrepreneurs who want to expand their business by seeking customers 
abroad or by locating in these countries. Promoting EuraTechnologies is also one of the roles of these 
offices and also identifying projects likely to come to France. Then, they are a support for the creation of 
partnerships such as the one that was set up with Stanford.
 
Another major objective EuraTechnologies is the training of students, employees or entrepreneurs. 
Indeed, by its position as a hub, the structure sends many students in companies located on the site, 
has established a degree program with Stanford University for entrepreneurs and finally in a project of an 
innovation campus, there is a learning center to provide to any company that wants a training to update 
the skills of its workers. This should help to retain talent in the region who leave, once graduated, in the 
Paris region, promote the creation of startups and make local businesses more competitive.
2.3. Hubs which are the interface between the local and the global scale
 
Through these examples, we see that their role is to structure an economic sector and upgrade by having 
a logic of competitiveness at a larger scale. By animating the network, supplying new knowledge and 
participating in local buzz, they involve a process of clustering. This approach shows an awareness 
that geographic concentration is not the only guarantee of a cluster effect but trustworthy relationships 
permitted by the geographical proximity are also needed and cannot be born spontaneously as it was the 
case in Silicon Valley. In these networks, the importance given to the private sector in governance is also 
decisive. If the examples of London show an active private sector at the origin of cooperation projects, 
the French case reveals the public sector has a weight too important both in governance and in finance. 
Yet EuraTechnologies aims to be financially self-sufficient with the incomes from the rental of work space 
and infrastructure.
 
In addition, we observe that these hubs facilitate relationships between universities and companies. 
Once again the case of London is pretty convincing especially in research. But the cooperation with local 
universities EuraTechnologies is less obvious. The partnership with Stanford University has also been 
misunderstood by them. However, by promoting training and practice, we notice a transfer of knowledge 
from universities to industry, nevertheless the reverse is however less clear.
 
But we have seen above, the local buzz is not enough since it needs to be fed with new information. These 
are global pipelines that bring the information coming from the outside. However, it is this information that 
require the largest investments. In order to establish this information channels, trustworthy relationships 
and a shared “language” are necessary conditions. Finally, these hubs play the role of boundary spanner. 
The boundary spanners are elements of an ecosystem responsible for collecting information outside the 
network, interpret and translate this information to restore their ecosystem [3]. To collect this information, 
the boundary spanner must create a network and be part of an ecosystem at a bigger scale.
3. Places of production, more or less spontaneous and flexible, appropriated 
by knowledge agents (the example of the coworking spaces)
The knowledge workers have already start to appropriate some urban places to their new practices. We 
can take the example of the cafes or the lobby of the hotels get transformed into a meeting room for a 
while. Then, with the development of wifi in the cafes or public spaces, it is more and more possible to 
appropriate a place and work there temporarily. Then private initiatives create places like co working 
spaces or hackerspace. Their goal is to animate and nurture collaborations in a network of entrepreneurs, 
freelancers, artists… through a structure like an association. Those spaces are often located in the city 
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center owing to their needs to federate a lot of people in a place where all the amenities could be found. 
Today, the principles of coworking space are used by big companies like Regus or Spaces which propose 
several solution of office renting or access to a working space. But we can wonder the role of such very 
profitable structures who attracts a lot of people and their real impacts in terms of collaboration. Indeed, 
innovation needs a turnover of people and ideas but also trustworthy relationships which is easier if the 
turnover is not so important. Then, some of these structures don’t have the goal to animate the network 
through special events or partnerships with other structures in the same city or abroad.
3.1. The Ecosystem of startups in Shanghai: a well organised network
 
The Shanghainese ecosystem is much more organized than the ecosystem in Beijing and brings together 
all the startups in Shanghai who do not participate in the ecosystem of public science parks. Three 
organizations are at the origin of this structure: two coworking spaces (Xin Dan Wei and People Squared) 
and an association of volunteers (Techyizu). These three structures are very closed and are willing to 
share information and organize joint events. They are also characterized by their international openness. 
The founder of Xin Dan Wei, was educated in the Netherlands and participate in international events 
related to coworking spaces. Xin Dan Wei also home to many foreign entrepreneurs coming to develop 
their project in Shanghai. It also deals with Barcelona Activa, organized missions for the design team of 
Renault and receives regularly Google teams. The co-founder of People Squared studied in Canada and 
among the volunteers Techyizu, many expatriates and returnees. This reflects the international character 
of Shanghai that is more open at than Beijing.
 
Finally, the ecosystem unites and promotes complementarities between ICT, art, design, communication, 
marketing fields... Moreover, the role of the players in the ecosystem is twofold: creating events to promote 
debate and the exchange of ideas and managing a community. Xin Dan Wei has launched such a service 
platform on which a member can post a question or a problem he faces in the hope that another member 
can provide a solution.
 
3.2. The ecosystem of startups Beijing: a bicephalous organization
 
Unlike Shanghai, where there is a well-structured network thanks to associations and coworking spaces, 
two separate networks have developed in Beijing. The first is located in the district of Zhongguancun and 
the second in the Chaoyang District. Zhongguancun area was developed in the 1980s in the northwest of 
Beijing. The central government has launched projects to promote the creation of startups and encourage 
government research institutes to set up businesses. This area grew rapidly and became very attractive 
for Chinese entrepreneurs so that it is nicknamed the “Silicon Valley of China”. While public and political 
authorities are very present in the development of Zhongguancun, there are some private organizations 
whose purpose is to help entrepreneurs. We can cite as an example of private support structures for 
entrepreneurship the co-working spaces 3W Café, Coffee Garage or Innovation Works. This last one 
is a business incubator that invests in projects and provides support and advice needed to project. It 
was created by Lee Kaifu, a well-known personality in China (he has launched Google in the Chinese 
market) despite its methods and practices often criticized (charge of copycat and important control over 
the projects). These structures were able to develop and attract Chinese entrepreneurs because of the 
excessive rents in Zhongguancun, well beyond the means of startups. These coworking spaces therefore 
offer an attractive alternative to work in the “chinese Silicon Valley”.
 
However Zhongguancun copes with the competition from Chaoyang district is attractive for foreign 
startups. In fact, they prefer to settle in the Chaoyang District rather than in the Zhongguancun area for 
several reasons:
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• proximity to the center and the headquarters of multinationals; 
• cheaper rents; 
• more open to the international community. The people met in Chaoyang believes that Zhongguancun 
is a closed environment and a marketing operation; 
• startups are unattractive in Zhongguancun regarding their products, services and business plan 
(according to entrepreneurs in Chaoyang).
 
Regardless, Chaoyang develops its own organizations and its own events related to startups and ICT 
sector.
3.3. Places and networks develop in the fringe of public policies and initiatives of major players 
of innovation
 
We are witnessing the emergence of spontaneous networks in the fringe of government policies and 
initiatives of major players in the innovation (universities, corporations, laboratories ...). They usually unite 
around one or two structures are responsible for managing a network. They therefore participate very 
actively in the local buzz and assimilation of information. These networks create new dedicated spaces 
to the exchange and the innovation like coworking spaces or appropriate existing places such as cafes 
or restaurants in a temporarily and where they organize unifying events. These new or reappropriated 
spaces are thus characterized by their openness and flexibility of use. In addition, these different places 
work perfectly if a sufficient public transport service allows temporal proximity so that the network can be 
extended at the scale of the city and not of a neighborhood.
 
We also observe an emancipation from the innovative places and a restructuring of the innovation 
process. We can take the example of incubation and creation of startups. The classical approach is 
based on proposing in a building all the services an entrepreneur needs. But we can notice now that more 
and more entrepreneurs are mobile: they have an idea of startup when they were at university, they rent 
an access in a coworking space, participate to events about create business or innovation in other places, 
have meetings in bars or restaurant… so that maybe we should consider the incubation process not at a 
building scale (a simple incubator) but at the city scale.
 
Given these spontaneous networks that are formed primarily in metropolis, the problems for the actors 
of the city is what policy could be adopted to encourage without freezing these dynamics and whether 
we have to include them in most ambitious economic development projects. One answer we can give 
is to not only create places dedicated to innovation and trying to force cooperation, but also to foster 
the emergence of places of opportunities for innovation and cooperation. Indeed it appears that these 
networks, even if they are based on physical space, rather create situations of innovation and cooperation 
than places of innovation and cooperation, physical space and proximity being only tools.
3. Places of flows potentially able to produce knowledge.
As we know, innovation comes from the confrontation of ideas and the meetings of different knowledge 
workers. So the place where there is a lot of flows of people like airport, subway or railway station 
could be potential knowledge place. Actually, these place follow the model of urban development. 
When consumption was a guarantee of economic development for the city, a lot of shops even malls 
were implanted in these places especially in the railway stations. Now, the notion of “knowledge city” is 
appeared in urban strategies and places of flows are adapting to this model. So multimodal and offload 
platforms seem also to present some advantages and can become knowledge spaces. 
Nowadays, some railway stations propose a service of office rental and coworking spaces. They could 
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be well-adapted to new habits of workers who are more mobile and flexible. Indeed, these infrastructures 
strengthen the links with other innovative networks at other scales. The areas near the railway stations 
or an airport are highly attractive that’s why some clusters or urban projects develop all around these 
places like The Francis Crick Institute built in King’s Cross area in London where a critical mass of health 
institutions, R&D, hospitals and laboratories are organized as a local cluster. It is also the case of the 
North East Parisian Creative and Innovative Cluster in Seine Saint-Denis and Roissy-Charles de Gaulle 
Airport. Then smart work centers are multiplying within and all around those places like in Lille-Flandres 
station, in Lille, where the old stationmaster offices will be refurbished by Regus will provide serviced 
office accommodation.
Similarly, there is a project to develop a cluster around the Roissy Charles de Gaulle airport to take 
advantage of international flows of people by developing the business tourism and services related to it. 
It is also based on the expectation of an increase in air flow of the airport. This project plans the extension 
of the exhibition park in Paris Nord Villepinte, and the creation of an exhibition city, an International Trade 
Center and the “Colisée”, an infrastructure for the reception of international sporting and cultural events. 
Emphasis will also be placed on the hotels and supply in terms of meeting and catering capacity. It is 
also envisaged the creation of an area dedicated to the knowledge- and innovation-based activities. The 
target audience for this project is the researchers, traders and technicians, suppliers and customers. To 
facilitate the reception and the meeting of these actors, the site will feature showrooms, meeting spaces 
and training centers. It should be added that this project is part of the Grand Paris, a strategic development 
project of the Ile de France, rests upon the creation of a public transportation network including the Great 
8 project which is the central element. The objective is to make the airport, beyond a hub of people and 
goods, a hub of ideas that would connect the Paris region to other territories at a world wide scale.
Generally, these places of flow connaissent un regain d’intérêt par les politiques et les acteurs de la ville 
qui veulent davantage intégrer ces lieux dans le tissu urbain et économique. The main challenge is to 
catch those flows of knowledge and to provoke confrontation. On the contrary of places of production, 
more or less spontaneous and flexible, which are appropriated by, more often, local knowledge agents 
and having a structural role for local buzz, these places are hubs and interfaces between a local scale and 
global scale. Thus, they attract global pipelines and can nurture local buzz by being boundary spanner. 
These principles are in the center of the development strategy of Lille. In territorial marketing speech 
of the city, the position of the city as a crossroad between London, Amsterdam, Brussels and Paris is 
recurrent. It is the guideline of several urban projects like the business district of Euralille which was built 
in the same time with Lille Europe railway station, a station for high speed trains going for example to 
London, Paris and Brussels. 
4. Conclusion
This kind of places will be more and more important in an open innovation system. Many studies have 
underline the role of relationships and proximity between the knowledge workers to foster innovation 
process. It cannot rely anymore on the concentration in a specialized area but on all the city to further 
knowledge flows, the absorptive capacity, interdisciplinarity and the confrontation of ideas, given the 
flexibility and mobility of workers. Indeed, with the new place of knowledge production, new networks are 
appearing or the preexisting ones are reorganizing. If American or British universities manage to have 
strong links with private sector, to develop startups with their own incubators and to be at the head of an 
innovative network as the example of New York showed, it is not systematic in France. Integrating French 
universities in these networks and setting links with the new places of production could be a solution 
to define a French model where universities participate to an open innovation process, to the creation 
of startups… It would involve that universities have to be more implicated in local policies of economic 
development and in the consultation and the elaboration of urban projects. Finally, we can also see that 
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city is acting more and more like an innovation hub owing to open innovation process. It is no more only a 
question of technologies or patents transfers but cities have to be a platform, open to the new ideas from 
other innovative networks, have a weight in national and international economies.
But by developing the knowledge economy and building spaces only dedicated and adapted to knowledge 
workers, the knowledge city would be more discriminative because we will have spaces not appropriable 
by lower class. The project of Paris-Saclay is to create a real urban space with housing, leisure spaces, 
work spaces… for the people working in laboratories, innovative companies or school in the cluster. So 
we have to think the social role of those spaces especially universities in France.
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The evolution of a regional economy and its competitiveness capacity may involve multiple 
independent trajectories, through which different sets of resources and capabilities evolve 
together. However, there is a dearth of evidence concerning how these trends are occurring across 
the globe. This paper seeks to present evidence in relation to the recent development of the globe’s 
most productive regions from the viewpoint of their growth trajectories, and the particular form 
of growth they are experiencing. The aim is to uncover the underlying structure of the changes 
in knowledge-based resources, capabilities and outputs across regions, and offer an analysis of 
these regions according to an uncovered set of key trends. The analysis identifies three key trends 
by which the economic evolution and growth patterns of these regions are differentiated—namely 
the Fifth Wave Growth, the Third & Fourth Wave Growth, and Government-led Third Wave Growth. 
Overall, spectacular knowledge-based growth of leading Chinese regions is evident, highlighting 
a continued shift of knowledge-based resources to Asia. In addition, a superstructure is observed 
at the global scale, consisting of two separate continuums that explicitly distinguish Chinese 
regions from the rest in terms of regional growth trajectories.
Keywords
Competitiveness, Regional Economic Development, Innovation, Knowledge-Based View
1. Introduction
The evolution of a regional economy and its competitiveness capacity may involve multiple independent 
trajectories, through which different sets of resources and capabilities evolve together. However, there 
is a dearth of evidence concerning how these trends are occurring across the globe. This paper seeks 
to present evidence in relation to the recent development of the globe’s most productive regions from 
the viewpoint of their growth trajectories, and the particular form of growth they are experiencing. The 
aim is to uncover the underlying structure of the changes in knowledge-based resources, capabilities 
and outputs across regions, and offer an analysis of these regions according to an uncovered set of key 
trends. From these trends the paper identifies that regions are experiencing differing ‘waves of growth’ 
related to their overall economic evolution.
A number of theories, including agglomeration, industrial districts and clusters, as well as innovation 
systems, attempt to explain the way in which productive resources are combined and productivity is 
enhanced within a regional economy. In general, these concepts suggest a number of factors, such as 
industry and industry structure, firm type and the geographical range of external economies, to explain 
regional economic evolution, with them all highlighting the multiple trajectories that regions may follow in 
their development [1], [2], [3]. Yet, while a large number of extant empirical studies resting on these theories 
are informative and useful in their own right, they are not always without shortcomings in light of the aim of 
uncovering an underlying structure of economic evolution and development across regions. For instance, 
a significant number of studies are designed to account for a specific dependent variable, such as gross 
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domestic product (GDP) as a measure of economic output, or patents as a measure of innovation. This 
is typically achieved through the identification of a linear combination of other variables which maximises 
the proportion of the variance of the dependent variable they seek to explain. However, such accounting 
is different in its purpose and result from approaches which seek to identify a set of commonalities 
across variables. When variables represent the growth of resources, capabilities and outputs of regional 
innovation systems and economies, the commonalities identified across these variables may suggest 
processes of co-evolution across regions.
A further limitation of many extant studies is the lack of a common framework and dataset that is applicable 
to an analysis of regions across the globe. Empirical findings on innovation systems are typically initially 
generated on the basis of regions selected from a particular nation or continental bloc, rather than a fuller 
global coverage, resulting in a lack of harmony in terms of the frameworks employed, or the capability to 
provide regional comparisons that uncover regional trends across the globe [4]. This chapter seeks to go 
some way to overcoming this particular shortcoming by examining the globe’s most productive regions. 
This facilitates a better understanding of the connections between knowledge-based development and 
the fundamentals of economic development, such as job creation, at a regional level [5], [6].
2. The Co-Evolution of Resources, Capabilities and Outputs
Based on the view of a region as an interlinked system, innovation systems theory proposes the co-
evolution of its components [7], [8], [9]. However, there is little evidence concerning the key dimensions 
through which a region’s resources, capabilities and outputs evolve together. Doloreux and Parto [4] find 
that studies of regional innovation systems are typically designed either to offer ‘snapshots’ of individual 
regional innovation systems, or to specify desirable factors and mechanisms for promoting innovation 
through a comparison of regions. Surveying approximately 200 studies of regional innovation systems, 
Carlsson [10] finds that slightly more than half are empirically oriented, focusing mostly on a particular 
region or multiple regions, with more than half of the empirical studies focusing solely on regions within 
Europe. A significant proportion of early studies are qualitative case studies as they aim to provide a 
narrative on the intangible dimension of the knowledge circulation and learning [4]. More recently, a 
growing body of literature takes a quantitative approach, such as a knowledge production function model, 
to investigate regional innovation systems [11], [12], [13], [14], [15], [16].
The aim of these studies is to account for a specific variable selected a priori, such as patents or GDP, 
and to examine the effects of variables representing innovation system characteristics. In these studies, 
variables are often measured only at one point in time, thus failing to show change over time. Such 
analyses are different in their aims and findings from approaches seeking to identify the co-evolution 
of the key components of regional economic systems. An exception to this is a recent study of four 
selected knowledge-based sectors across German regions by Buerger et al. [17], who investigate the 
co-evolution of patents, R&D and employment, analysing panel data for these three variables with a 
vector autoregression model. The study finds that past innovation growth, as measured by patents, 
is associated with the subsequent growth of employment in certain sectors, suggesting that, in these 
sectors: the employment gains of innovators are greater than the losses of non-innovators; and, the 
labour-saving effects of process innovations are compensated for by other positive effects resulting from 
these innovations. However, the study focuses on a relatively small number of variables in selected 
knowledge-based sectors, leaving their relationships with other less knowledge-intensive sectors 
unexplored. Furthermore, the study concerns regions in a single nation. This latter point of limited regional 
coverage is shared by most qualitative case studies examining a single or only a few regions, as well as 
econometric studies which examine regions in a single nation [13], in Europe [11], [12], [15], [16] or in 
Europe and the US [14].
There is, therefore, a gap in the literature in terms of identifying the co-evolution of regional economic 
system components at a global level. In order to achieve this, the analysis presented here seeks to 
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combine theories of knowledge production and innovation systems [11], [18], [13], [16] with the wider 
economic systems underlying the production of goods and services, allowing an examination of the 
interrelationships among these components at a regional level. In particular, the impact of knowledge-
based sectors upon the rest of their regional economy is likely to be influenced by how closely the former 
is tied to more traditional, less knowledge-intensive economic activity within the region through knowledge 
spillovers, as well as through input–output linkages and the multiplier effects of demand creation [3], [15].
3. Data and Analysis
The analysis reported in this chapter covers a subset of 117 regions covered by the World Competitiveness 
Index of Regions (WCIR), developed by the authors of this paper, for which data are available for the 
19 WCIR indicators plus GDP per capita at two time points, 2000/01 and 2010/11, or equivalent years 
[19]. The analysis utilises the compound annual growth rates across these two time periods. Of the 117 
regions contained in the dataset there are 54 representatives from North America, 41 from Europe, and 
22 from Asia and Pacific. Of the North American regions, 48 are US and 6 are Canadian. Among the 
Asian and Pacific regions, there are 7 Chinese regions (Taiwan is also included separately), 9 Japanese 
regions, and 3 Australian regions, as well as New Zealand and Singapore.
As the annual compound growth rates of the 20 indicators may overlap with one another, factor analysis is 
utilized to reduce the original set of variables into a smaller number of composite variables called ‘factors’. 
Each factor is a latent dimension underlying the original set of variables, presented as a condensed 
statement of the relationships between them. Furthermore, the position of a region in each dimension 
is given as a score called a factor score. The factors identified are orthogonal with one another and 
accordingly factor scores are uncorrelated across factors. With the use of the Anderson–Rubin method 
of estimation, factor scores have a mean of zero and a standard deviation of one. As for the extraction 
of factors and rotation of a factor matrix, the maximum likelihood method and the varimax method are 
utilized. The maximum likelihood method provides the best statistical procedure as a goodness-of-fit test 
of the factor model [20].
In the factor analysis, four variables—the growth rates for gross domestic product per capita, public 
expenditures on primary and secondary education, secure servers, and broadband access—are dropped 
as they are found to conform to Heywood case variables. In factor analysis, the variance of each variable 
is divided into the variable’s unique variance and the rest explained by latent factors. A Heywood case 
refers to the appearance of a negative estimate of the unique variance or the convergence of an estimate 
to zero, which is practically implausible. This computational anomaly often arises from the presence of 
one or more high correlations of variables and the attempt to extract more factors than are present [21, 
p. 62–63].
After these variables are removed, a reliable set of factors is obtained using the Schwarz [22] method to 
determine the number of factors. A goodness-of-fit test of the factor model obtains the chi-squared value 
of 196.06 and the significance value of 0.00, showing a highly satisfactory level. Utilising the factor score 
of each region, cluster analysis is then undertaken to establish a grouping of regions. Cluster analysis is 
the most commonly used technique for identifying groups of homogeneous objects within the population. 
This is achieved by maximising the homogeneity of objects within the clusters, while also maximising the 
heterogeneity between the clusters. Similarity between regions is defined by the Euclidian distance using 
their factors scores as co-ordinates. For a hierarchical clustering algorithm the average linkage procedure 
is adopted. The number of clusters is decided by examining changes in the agglomerative coefficients 
[23].
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4. Growth Rates
The average growth rates of 117 regions for the 20 indicators and their averages by nation or continental 
bloc—the US, Europe, Canada, Australia, Japan, and China—are shown in Table 1. When the averages 
of 117 regions are examined, per capita gross domestic product hits an annual growth rate of 4.18 per 
cent. The majority of this growth comes from the growth of labour productivity, which shows an annual 
growth of 2.95 per cent, whilst the rest derives from the growth of labour force participation relative to 
the total population. Economic activity rates grew at an annual rate of 1.25 per cent. In contrast, the 
employment rate dropped by 0.24 per cent on average. Thanks to the growth of labour productivity, mean 
gross monthly earnings grew at an annual rate of 5.67 per cent. However, the number of managers per 
1,000 employees declined by 1.30 per cent annually, most likely due to the reduction of middle managers 
through the delayering of corporate hierarchies.
In terms of knowledge creation, the number of patents registered per 1,000 inhabitants grew by 11.39 
per cent annually, which is an indication of a number of factors including changes made in the regime of 
patenting in the 1990s and tactics of patent harvesting employed by a growing number of corporations, 
as well as a deepening of the knowledge economy. As for the inputs of knowledge creation, per 
capita expenditures on R&D performed by government dropped by 9.20 per cent annually, reflecting 
recent austerity measures taken by governments in many nations and regions. By contrast, per capita 
expenditures on R&D performed by business continued to grow, with an average annual growth rate of 
7.13 per cent.
Changes in employment in high-technology industries vary significantly across the five sectors examined. 
The growth of employment in instrumentation and electrical machinery was the fastest, showing an annual 
growth rate of 4.78 per cent, followed by 2.77 per cent for high-tech services. By contrast, the other three 
sectors exhibit a decline in their employment per 1,000 employees. IT and computer manufacturing was 
hit the hardest with a decline of 5.55 per cent annually. This was followed by biotech and chemicals which 
declined by 2.05 per cent and automotive and mechanical engineering by 0.53 per cent.
As for public educational expenditures per inhabitant, expenditures on higher education grew by 5.75 per 
cent, whilst expenditures on primary and secondary education showed a more modest growth of 2.77 per 
cent annually. The amount of private equity investment, or venture capital, per inhabitant grew by 12.71 
per cent annually, second only to the three ICT infrastructure indicators—Internet hosts, secure servers, 
and broadband access—which showed the fastest rates of growth, 39.44 per cent, 42.55 per cent, and 
21.47 per cent respectively.
155
Parallel Session 1.1. Knowledge-Based Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Table 1 Average compound annual growth rates of 20 variables from 2000/01 to 2010/11 or equivalent 
(percentage)
US 
regions
Canadian 
regions
European 
regions
Australian 
regions
Japanese 
regions
Chinese 
regions
All 
regions
Gross domestic product per inhabitant 3.64 4.18 4.15 4.35 3.66 7.60 4.18
Labour productivity 2.39 2.63 3.46 3.07 1.88 4.89 2.95
Mean gross monthly earnings 7.20 4.68 5.53 1.62 6.97 –2.40 5.67
Economic activity rate 0.99 –0.04 0.21 0.42 1.92 10.09 1.25
Employment rate –0.50 0.04 –0.15 0.14 0.07 0.06 –0.24
Number of managers per 1,000 
employees
–2.57 –6.52 2.00 5.17 –1.32 –11.89 –1.30
Number of patents registered per one 
million inhabitants
2.00 5.09 10.78 13.66 26.88 59.84 11.39
Per capita expenditures on R&D 
performed by Government
–30.31 –9.17 8.41 –1.22 13.95 –7.13 –9.20
Per capita expenditures on R&D 
performed by Business
6.43 5.51 5.63 19.93 5.97 15.14 7.13
Employment in Instrumentation 
and Electrical Machinery per 1,000 
employees
–5.79 0.70 17.22 –0.81 –1.72 19.13 4.78
Employment in Automotive and 
Mechanical Engineering per 1,000 
employees
–8.49 –4.96 6.54 3.65 –2.13 16.60 –0.53
Employment in Biotech & Chemicals 
per 1,000 employees
–4.07 0.90 –1.40 –12.50 –1.50 10.67 –2.05
Employment in IT and Computer 
Manufacturing per 1,000 employees
–9.66 –20.94 –3.90 0.44 –2.82 16.64 –5.55
Employment in High-Tech Services per 
1,000 employees
–0.72 4.97 2.25 14.50 –2.31 29.17 2.77
Per capita public Expenditures on 
Primary and Secondary Education
7.36 2.69 6.23 6.91 –5.34 7.18 5.75
Per capita public Expenditures on 
Higher Education
8.03 11.24 6.17 5.22 2.56 35.78 8.76
Venture Capital ($ per capita) –9.72 5.38 8.14 36.41 2.59 193.05 12.71
Internet Hosts per 1000 inhabitants 10.45 15.80 31.11 27.07 27.90 337.03 39.44
Secure Servers per 1,000,000 
inhabitants
15.70 18.76 35.19 27.84 28.96 317.60 42.55
Broadband Access per 1000 inhabitants 19.12 12.75 24.69 26.14 12.66 37.98 21.47
Against this overall picture, regions in the US, Europe, Canada, Australia, Japan, and China present 
differentiated patterns of growth. In terms of per capita GDP, the growth performance of Chinese regions 
is spectacular with an average rate of 7.60 per cent, which is in stark contrast to the rest of the regions 
analysed. Five Chinese regions—Beijing, Jiangsu, Tianjin, Shandong, and Guangdong— are in the top 
10 of the fastest growing economies along with Singapore, British Columbia, Bratislavsky, Ontario, and 
Estonia. In contrast, regions in the US, Canada, Europe, Australia, and Japan on average grew at nearly 
half of the average rate achieved by Chinese regions. The slowest-growing regions are predominantly 
US, with six regions (Buffalo-Niagara Falls, Rochester, Grand Rapids-Wyoming, Richmond, Louisville, 
and Sacramento—Arden-Arcade—Roseville) ranking in the bottom 10, along with Alberta, Quebec, 
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Saskatchewan, and Emilia-Romagna. Of these, Buffalo-Niagara Falls, Rochester, and Alberta have 
shown a fall in per capita GDP.
5. Productivity, Earnings, and Activity Rates
Labour productivity growth has also been most pronounced among Chinese regions, showing an average 
rate of 4.89 per cent. However, the gaps with the rest of the regions and particularly European regions 
are smaller than the gaps observed in per capita GDP growth. This is in large part due to a significant 
proportion of GDP growth in Chinese regions deriving from the inflow of labour from other parts of the 
nation, which is shown in the fast pace of growth in Chinese economic participation rates. Of the rest of 
the regions analysed, European and Australian regions have shown relatively fast growth rates, whilst 
Japanese regions showed the slowest pace. The fastest rate of labour productivity growth was recorded 
by Bratislavsky and Praha, two East European regions, with the rest of the top 10 regions consisting of 
Tianjin, Région de Bruxelles-Capitale, Singapore, London, Beijing, Shandong, Tokyo, and Estonia. By 
contrast, the bottom 10 regions include seven US regions (Buffalo-Niagara Falls, Rochester, Hartford-
West Hartford-East Hartford, Richmond, Grand Rapids-Wyoming, San Antonio, and Sacramento—Arden-
Arcade—Roseville), two Dutch regions (Noord-Nederland and Zuid-Nederland), and one Japanese 
region (Kanagawa).
Earnings growth shows a significantly different pattern from those of per capita GDP and labour 
productivity growth. The Chinese regions have experienced a decline by 2.40 per cent annually, whilst 
the other nations or continental blocs have shown a positive growth on average, with the US and 
Japanese regions in particular showing a strong performance. Latvia and Estonia are the best performers 
in this indicator, followed by five US regions (Salt Lake City, Houston-Sugar Land-Baytown, Nashville-
Davidson—Murfreesboro, Milwaukee-Waukesha-West Allis, and Virginia Beach-Norfolk-Newport News), 
two Japanese regions (Kanagawa and Kyoto), and Etelä-Suomi. The bottom 10 regions are dominated 
by Chinese regions (Beijing, Guangdong, Tianjin, Shanghai, and Zhejing), along with Israel, Taiwan, 
Sydsverige (Sweden), and two Australian regions (Victoria and New South Wales).
Changes observed in economic activity rates are relatively small with the exception of the Chinese 
regions. As mentioned earlier, the strong performance of the Chinese regions in GDP growth comes from 
the influx of labour force into the regions from others part of the nation, leading to a significant increase in 
economic activity rates in these regions. All seven Chinese regions are ranked in the top 10, followed by 
three US regions (Virginia Beach-Norfolk-Newport News, Miami-Fort Lauderdale-Miami Beach, and San 
Antonio). The Canadian and European regions are weak performers on average in this indicator.
Of the 117 regions analysed, 20 regions suffered a fall in economic activity rate, with a great majority of 
them being located in Europe and Canada. In particular, six regions in the Nordic nations (Västsverige, 
Stockholm, Småland med Ӧarna, and Sydsverige in Sweden, Etelä-Suomi in Finland, and Norway) rank 
in the bottom 10 regions, along with Ontario and three US regions (Cleveland-Elyria-Mentor, Salt Lake 
City, and Milwaukee-Waukesha-West Allis).
Across the 20 indicators, employment rates shows the smallest change in percentage terms. The annual 
rate of change ranges from 0.14 per cent in the Australian regions to –0.50 per cent in the US regions. 
The largest improvement in this indicator is made by Israel (0.55 per cent), with Berlin (0.52 per cent) 
and Bratislavsky (0.34 per cent) being the second and third best performers. They are followed by 
Singapore, Schleswig-Holstein, Quebec, Osaka, Niedersachsen, Zhejing, and Western (Australia). The 
bottom 10 regions on this indicator are seven US regions (Las Vegas-Paradise, Detroit-Warren-Livonia, 
Sacramento—Arden-Arcade—Roseville, Tampa-St. Petersburg-Clearwater, Hartford-West Hartford-East 
Hartford, Charlotte-Gastonia-Concord, and Jacksonville), two Spanish regions (Comunidad de Madrid 
and Noreste), and Southern and Eastern in Ireland. Las Vegas-Paradise, Comunidad de Madrid, and 
Southern and Eastern (Ireland) suffered an annual rate lower than –1.00 per cent.
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6. Human Capital and Innovation
The number of managers per 1,000 employees is another indicator in which the Chinese regions showed 
the weakest performance. On average, the Chinese regions showed the biggest fall on this indicator, 
followed by the Canadian, US, and Japanese regions. The fall in the Chinese regions is most likely 
due to the massive inflow of labour force across regions, which filled newly-created low-level, non-
managerial positions. By contrast, the fall in the Canadian, US, and Japanese regions appears to derive 
from the flattening of corporate organisational hierarchies, which cut back middle management positions. 
Against the trend, the European and Australian regions exhibit an increase overall, with the top 10 
regions being predominantly European, including Saarland, Schleswig-Holstein, Nordrhein-Westfalen, 
and Niedersachsen in Germany, Lazio and Emilia-Romagna in Italy, Småland med Ӧarna (Sweden), 
Switzerland, Région de Bruxelles-Capitale, and Lithuania. The bottom 10 regions include four Chinese 
regions (Tianjin, Shanghai, Guangdong, and Jiangsu) along with West-Nederland, Bratislavsky, Közép-
Magyarország, Île de France, and Noreste and Comunidad de Madrid.
Growth rates for patent registrations show that Chinese regions have seen the greatest improvement. 
The fastest ten growth rates include seven Chinese regions, followed by three Japanese regions, Aichi, 
Toyama, and Tochigi. In contrast, North American regions, on average, achieved the slowest growth. With 
the exception of London, which suffered the fastest pace of decline (–3.72 per cent), the bottom 10 regions 
are dominated by North American regions, including Memphis, Nashville-Davidson—Murfreesboro, 
Indianapolis, Columbus, Cincinnati-Middletown, Cleveland-Elyria-Mentor, and Milwaukee-Waukesha-
West Allis in the US, and Manitoba and British Columbia in Canada, all of which have seen a fall on this 
indicator.
In terms of R&D expenditures, those regions in receipt of the biggest increases in R&D expenditures 
performed by government are regions in Japan and Europe. The top three regions are Swedish (Småland 
med Ӧarna, Sydsverige, and Västsverige), followed by four Japanese regions (Shiga, Kyoto, Toyama, and 
Shizuoka), Zuid-Nederland in Netherlands, Noreste in Spain, and Singapore. Conversely, US, Canadian, 
and Australian regions have seen a dilution of government R&D investment. In particular, the drop in 
government R&D investment was high in the US regions, which occupy the bottom 10 positions (Hartford-
West Hartford-East Hartford, Kansas City, Buffalo-Niagara Falls, Rochester, Minneapolis-St. Paul-
Bloomington, St. Louis, Pittsburgh, Seattle-Tacoma-Bellevue, Louisville, and Las Vegas-Paradise).
As for R&D investment by businesses, the Australian and Chinese regions have seen by far the strongest 
growth on the whole, with the biggest growth occurring in Western and Victoria in the former, and Shandong, 
Jiangsu, Zhejing, and Tianjin in the latter. The other top 10 regions are Estonia, Singapore, Raleigh-Cary, 
and Alberta. Of the 117 regions, eight regions have seen a drop in business R&D investment, including 
Baltimore-Towson and Seattle-Tacoma-Bellevue in the US, Ontario and Manitoba in Canada, Kanagawa 
and Osaka in Japan, Bratislavsky in Slovak Republic, and Beijing in China. Västsverige and Stockholm 
in Sweden are the other two in the bottom 10 regions, showing a marginal increase.
7. Industrial Development
As shown by Table 1, there is significant volatility in employment change across the so-called knowledge-
based sectors. In instrumentation and electrical machinery, Chinese and European regions have seen 
strong growth, with the top 10 spots occupied by Jiangsu, Zhejing, and Shandong (China), Estonia, 
Ostösterreich (Austria), Lazio (Italy), Stockholm (Sweden), Région de Bruxelles-Capitale (Belgium), 
Etelä-Suomi (Finland), and Zuid-Nederland (Netherlands). In contrast, a significant proportion of US and 
Japanese regions have seen a decline in these sectors. With the exception of Switzerland, all the bottom 
10 regions are located in the US, including Memphis, Louisville, Baltimore-Towson, Nashville-Davidson—
Murfreesboro, St. Louis, Atlanta-Sandy Springs-Marietta, Charlotte-Gastonia-Concord, San Antonio, and 
Kansas City.
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In automotive and mechanical engineering sector, a majority of the regions have seen a decline of 
employment as a proportion of total employment. Those regions showing a growth are predominantly 
European and Chinese, with the top 10 regions including Zhejing, Jiangsu, Shandong, and Guangdong 
in China, as well as Bratislavsky, Stockholm, Västsverige, Région de Bruxelles-Capitale, Saarland, and 
Norway. As for the regions which have been hit hardest, Beijing is the worst with an annual change of 
–23.54 per cent. Aside from the Chinese capital, those regions suffering the fastest pace of decline 
are predominantly US, including Washington-Arlington-Alexandria, Nashville-Davidson—Murfreesboro, 
Louisville, Atlanta-Sandy Springs-Marietta, St. Louis, San Jose-Sunnyvale-Santa Clara, Columbus, 
Buffalo-Niagara Falls, and Kansas City.
In a similar vein, less than one third of the regions have seen a growth of employment in biotechnology 
and chemicals. Chinese regions are best performers in the sectors, with Jiangsu, Shandong, Zhejing, and 
Guangdong ranking in the top 10. Canadian regions also gain in these sectors, with Saskatchewan and 
Manitoba in the top 10 positions. Although the average of the US and European regions is negative, some 
have performed well, with Région de Bruxelles-Capitale, Saarland, Minneapolis-St. Paul-Bloomington, 
and Île de France occupying the other top 10 spots. Of those regions which have seen a fall of employment 
in the sectors, the worst 10 include seven US regions (Richmond, Virginia Beach-Norfolk-Newport 
News, Charlotte-Gastonia-Concord, Columbus, Nashville-Davidson—Murfreesboro, Rochester, and San 
Antonio), two Australian (New South Wales and Victoria), and New Zealand.
As mentioned earlier, of the five knowledge-based sectors, IT and computer manufacturing was hit hardest 
in terms of the share of employment, with only 24 regions showing positive growth rates. Regions in China 
gained most, which gives a strong indication of the extent to which employment has become increasingly 
concentrated in key locations. The top 10 regions include four Chinese regions (Jiangsu, Shandong, 
Zhejing, and Guangdong) along with Jacksonville and Louisville, Saarland, Switzerland, Taiwan, and 
Praha. Over 30 regions have witnessed a double-digit fall of employment share in percentage terms 
annually. Of these, those hit hardest include Virginia Beach-Norfolk-Newport News, Nashville-Davidson—
Murfreesboro, Baltimore-Towson, Sacramento—Arden-Arcade—Roseville, Charlotte-Gastonia-Concord, 
Houston-Sugar Land-Baytown, and San Antonio in the US, as well as Saskatchewan, Manitoba, and 
Zuid-Nederland.
As for high-tech services, the regions analysed are relatively evenly split into those 57 regions which have 
gained and those 60 which have lost in terms of employment share. The pattern is somewhat surprising, 
as one might expect a more widely spread growth resulting from the increased deindustrialisation of 
advanced regional economies. However, the growth in the offshoring of high-technology services in many 
advanced regions appears to have dampened employment growth. Of the former group, 13 regions have 
made a double-digit growth annually. The top 10 includes five Chinese regions (Zhejing, Shandong, 
Tianjin, Shanghai, and Guangdong) and three Australian regions (New South Wales, Western, and 
Victoria), as well as Région de Bruxelles-Capitale and Switzerland. The worst performing regions are 
Vlaams Gewest, Shiga, and Kanagawa, followed by two Dutch regions (Noord-Nederland and West-
Nederland), four US regions (Chicago-Naperville-Joliet, San Antonio, Atlanta-Sandy Springs-Marietta, 
and Houston-Sugar Land-Baytown), and Lombardia.
8. Knowledge Sustainability and Finance
In terms of growth in public expenditure on primary and secondary education, the great majority of the 
analysed regions recorded an increase, led by Irish, Chinese, and US regions. The top 10 regions include 
Southern and Eastern (Ireland), Shandong, Jiangsu, Zhejing, Orlando-Kissimmee, Washington-Arlington-
Alexandria, Phoenix-Mesa-Scottsdale, and Las Vegas-Paradise, as well as Latvia and Singapore, which 
all have recorded double-digit annual growth rates. By contrast, only 12 regions have seen a fall in 
this indicator, including three Chinese regions (Beijing, Tianjin, and Guangdong) and all nine Japanese 
regions analysed. In a similar vein, except for five regions, all analysed regions recorded an increase in 
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the expenditure on higher education. The fastest growths have been shown by Chinese and Canadian 
regions, with all seven Chinese regions and Ontario ranking in the top 10, along with Southern and 
Eastern (Ireland) and Praha. As for those regions experiencing falls in expenditure, they include Buffalo-
Niagara Falls, Rochester, Scotland, Israel, and Latvia. These regions are followed by Switzerland, New 
York-Northern New Jersey-Long Island, Seattle-Tacoma-Bellevue, Westösterreich (Australia), and Emilia-
Romagna, which have shown a marginal increase in expenditure. Growth in private equity investment 
shows a significant contrast between Chinese regions and US regions. It is clear that the biggest growth 
has occurred in Chinese regions, which occupy the top 7 spots in the rankings, followed by Taiwan, New 
South Wales, and Victoria in Australia. In the US, the traditional heartland of venture capital, most regions 
have seen a fall in levels of such capital investment. Of the all regions analysed, 30 regions have shown a 
double-digit decline in percentage terms, with only two regions (Latvia and Bratislavsky) being outside the 
US. Those US regions which have seen the largest falls include Hartford-West Hartford-East Hartford, 
Louisville, Orlando-Kissimmee, Jacksonville, Tampa-St. Petersburg-Clearwater, Miami-Fort Lauderdale-
Miami Beach, Memphis, Phoenix-Mesa-Scottsdale, Milwaukee-Waukesha-West Allis, and Las Vegas-
Paradise.
Finally, for the three ICT infrastructure indicators, Chinese regions have made the greatest strides in 
ICT development. In particular, the Chinese regions have achieved a three-digit growth in percentage 
terms in Internet host per capita and secure servers per capita, dominating the top 10 rankings. They are 
followed by Bratislavsky, Praha, and Lithuania in the growth of Internet hosts, and by Bratislavsky, Praha, 
and Taiwan in the growth of secure servers. European, Australian, and Japanese regions have shown a 
modest growth in both Internet hosts and secure servers, occupying middle positions in the rankings. In 
contrast, US and Canadian regions lag behind in the pace of their development. The bottom 10 regions 
include two Canadian regions (Manitoba and Saskatchewan) and eight US regions (San Antonio, Buffalo-
Niagara Falls, Tampa-St. Petersburg-Clearwater, Grand Rapids-Wyoming, Rochester, Detroit-Warren-
Livonia, Jacksonville, and Louisville).
The growth of broadband access is led by the Chinese regions, although their rates of growth are more 
comparable with those shown by European and Australian regions. The top 10 spots are populated by 
Chinese and European (mostly East European) regions, including Beijing, Shanghai, Guangdong, and 
Zhejing in China, and Bratislavsky, Praha, Southern and Eastern (Ireland), Közép-Magyarország, and 
Lithuania in Europe, as well as Ontario. In Europe, Swedish regions are anomalies to this trend, with 
Småland med Ӧarna, Sydsverige, and Västsverige occupying three of the bottom 10 spots. In addition, 
Japanese and Canadian regions have shown weak growth in the diffusion of broadband access. Aside 
from the three Swedish regions, Manitoba, Saskatchewan, Kanagawa, and Kyoto enter the list of the 
bottom 10 regions. Taiwan, Israel, and Singapore are also in the bottom 10 list.
9. Waves of Growth: Factor Analysis
Utilising the results of the factor analysis, the original variables are reduced to three factors, each of which 
represents a unique combination of the original variables. The three identified factors explain 64.50 per 
cent of the total variance, a satisfactory level, given the fact that more than 100 regions are included, with 
the subsequent analysis focusing on those variables with a loading greater than ±0.40 [20].
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Table 2 Factor loadings of the variables
1
(Fifth Wave 
Growth)
2
(Third and 
Fourth Wave 
Growth)
3
(Government-
led Third 
Wave 
Growth)
Labour productivity 0.20 0.22 0.20
Mean gross monthly earnings  –0.69 0.11 –0.24
Economic activity rate 0.80 0.45 –0.18
Employment rate 0.20 0.14 0.52
Number of managers per 1000 employees –0.33 –0.11 0.33
Number of patents registered per one million inhabitants 0.65 0.53 0.20
Per capita expenditures on R&D performed by Government 0.00 0.12 0.73
Per capita expenditures on R&D performed by Business 0.22 0.34 0.03
Employment in Instrumentation and Electrical Machinery per 
1000 employees
0.06 0.54 0.64
Employment in Automotive and Mechanical Engineering per 
1000 employees
0.12 0.68 0.60
Employment in Biotech & Chemicals per 1000 employees 0.12 0.75 0.11
Employment in IT and Computer Manufacturing per 1000 
employees
0.29 0.50 0.21
Employment in High Tech Services per 1000 employees 0.57 0.36 0.21
Per capita public Expenditures on Higher Education 0.73 0.36 –0.15
Venture Capital ($ per capita) 0.93 0.13 0.19
Internet Hosts per 1000 inhabitants 0.90 0.42 0.08
Note: Factor loadings greater than 0.40 are shown in bold and italics.
As shown by Table 2, Factor 1 indicates a close association between the growth of high-tech services 
employment, Internet hosts, venture capital, patent registration, and public expenditures on higher 
education. Growth in economic activity rates and falls in mean gross monthly earnings rates are also 
significantly loaded on this factor. This factor is labelled ‘Fifth Wave Growth’ as it indicates a close 
association between ICT-based service growth, growth in knowledge outputs, and growth in key 
knowledge-based investments.
Based on Nikolai Kondratieff’s work [24], [25] on the cycle of major economic crises at approximately half-
century intervals, Joseph Schumpeter [26] wrote that each of the ‘long waves’ of economic development 
started with a new group of innovations, which resulted in the creation of new industries. According to 
this long wave theory, the first Kondratieff wave was based on iron and cotton industries, spanning the 
period of 1785–1842. This is followed by the second wave (1843–1897) with steel, machine tools, and 
ships as its key industries. The twentieth century includes two waves: the third wave (1896–1947) based 
on automotive, electrical engineering, and chemicals; and the fourth wave (1948– ) for which growth was 
propelled by electronics, computers, communications, aerospace, and producer services [27]. Whilst the 
timing of the fourth wave’s end and the fifth wave’s beginning remains open to debate, ranging from the 
early 1990s to around the turn of the century, there is much agreement as to the central role played by 
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digital revolution and the Internet as the enabling innovation underpinning the fifth wave, creating a large 
increase in informational service jobs, as well as a demand for new infrastructural network development 
[27], [28], [29], [30].
The close association identified between employment in high-tech services and Internet hosts, as well as 
private equity investment capital, signifies the newest wave of economic development. Furthermore, the 
factor’s association with patents, which is found to grow during an upswing of a long wave [31], further 
strengthens its representation as a fifth wave. Of course, our analysis cannot be said to infer causality, 
but at an exploratory level it does suggest that across this cohort of leading regions in both established 
and emerging economies the trajectory of knowledge-based service sectors and patents generally moves 
in the same direction as growth in venture capital, as well as investment in ICT infrastructure and higher 
education, chiming with the propositions of innovation systems theory.
The second factor mainly represents growth of employment in the four knowledge-intensive manufacturing 
sectors and growth in patent registration, with growth in Internet hosts and economic activity rate also 
marginally loaded. We label this factor ‘Third & Fourth Wave Growth’, as those manufacturing sectors 
represent leading industries in the third and fourth waves. As for the third factor, highly loaded variables 
include growth in R&D expenditures performed by business and employment in automotive and 
mechanical engineering, as well as instrumentation and electrical machinery. Growth in employment rates 
(namely, decline in the unemployment rate) is also significantly loaded on this factor. We call this factor 
‘Government-led Third Wave Growth’, suggesting a close association between public R&D spending 
growth and growth in third wave manufacturing sectors. The loading of employment rate growth may 
also be interpreted as a sign of an interventionist approach taken by government in job creation and its 
association with the older generation of knowledge-intensive manufacturing sectors.
10. Waves of Growth: Cluster Analysis
Following the factor analysis, cluster analysis is undertaken to identify groups of regions. Regions within 
a group are close to one another according to the distance defined by their factor scores. Figures 1 (a 
and b) and 2 show the identified 13 groups of regions in three-dimensional space consisting of the three 
factors. Chinese regions are clearly set apart from the rest of the regions in terms of their extremely high 
values for Fifth Wave Growth. Furthermore, the Chinese regions show much wider variations in their 
values for the Third & Fourth Wave Growth than the rest of the regions. As a result, each of the seven 
Chinese regions forms a cluster of its own.
By construct, the Fifth Wave Growth and the Third & Fourth Wave Growth are necessarily orthogonal, 
with their values showing no correlation. However, in Figure 1a, the Chinese regions show a pattern of 
negative association between the Fifth Wave Growth and the Third & Fourth Wave Growth. In a similar 
vein, the negative association is replicated among the rest of the regions as well, meaning that those 
regions showing faster growth in high-tech service employment, venture capital, and public expenditures 
on higher education tend to exhibit slower growth, or even falls, in employment in the four knowledge-
intensive manufacturing industries.
In the close-up section of Figure 1b, which focuses on the distribution of non-Chinese regions, a few 
clusters are identified at the opposite corners, with a three-region cluster of New South Wales, Victoria, 
and Taiwan and a single-region cluster of Nashville-Davidson—Murfreesboro in the right-hand bottom, 
and a two-region cluster of Estonia and Latvia in the left-hand top. As for the rest of the non-Chinese 
regions, although there is a significant overlap, US regions tend to be situated in the right-hand bottom, 
whilst European regions in the left-hand top, with Japanese regions occupying the middle ground.
The US and European regions are clearly separated in terms of the Government-led Third Wave Growth, 
as shown by Figure 2. All US regions, except for Nashville-Davidson—Murfreesboro and Salt Lake City, 
form a cluster situated at the bottom, along with Saskatchewan (Canada) and Kanagawa (Japan). There 
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is an independent cluster of three Swedish regions (Småland med Ӧarna, Västsverige, and Sydsverige) 
situated at the top, with the rest of the regions forming another large cluster, consisting mainly of European, 
Japanese, and Canadian regions. Clearly the two large clusters are differentiated in the Government-led 
Third Wave Growth, with the European cluster showing faster growth than the US cluster.
Figure 1a Regions and Waves Growth of Growth
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Figure 1b Regions and Waves Growth of Growth
164
Parallel Session 1.1. Knowledge-Based Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Figure 2 Fifth Wave Growth and Government-led Third Wave Growth
Cluster 1: Beijing
Cluster 2: Shanghai
Cluster 3: Tianjin
Cluster 4: Guangdong
Cluster 5: Zhejing
Cluster 6: Shanghai
Cluster 7: Shandong
Cluster 8: New South Wales, Victoria (Australia), Taiwan
Cluster 9: Nashville-Davidson—Murfreesboro (US)
Cluster 10: Atlanta-Sandy Springs-Marietta, Austin-Round Rock, Baltimore-Towson, Boston-Cambridge-Quincy, 
Buffalo-Niagara Falls, Charlotte-Gastonia-Concord, Chicago-Naperville-Joliet, Cincinnati-Middletown, 
Cleveland-Elyria-Mentor, Columbus, Dallas-Fort Worth-Arlington, Denver-Aurora, Detroit-Warren-
Livonia, Grand Rapids-Wyoming, Greensboro-High Point, Hartford-West Hartford-East Hartford, 
Houston-Sugar Land-Baytown, Indianapolis, Jacksonville, Kansas City, Las Vegas-Paradise, Los 
Angeles-Long Beach-Santa Ana, Louisville, Memphis, Miami-Fort Lauderdale-Miami Beach, Milwaukee-
Waukesha-West Allis, Minneapolis-St. Paul-Bloomington, New York-Northern New Jersey-Long Island, 
Orlando-Kissimmee, Philadelphia-Camden-Wilmington, Phoenix-Mesa-Scottsdale, Pittsburgh, Portland-
Vancouver-Beaverton, Raleigh-Cary, Richmond, Rochester, Sacramento—Arden-Arcade—Roseville, 
San Antonio, San Diego-Carlsbad-San Marcos, San Francisco-Oakland-Fremont, San Jose-Sunnyvale-
Santa Clara, Seattle-Tacoma-Bellevue, St. Louis, Tampa-St. Petersburg-Clearwater, Virginia Beach-
Norfolk-Newport News, Washington-Arlington-Alexandria (US), Saskatchewan (Canada), Kanagawa 
(Japan)
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Cluster 11: Salt Lake City (US), Alberta, British Columbia, Manitoba, Ontario, Quebec (Canada), Région de Bruxelles-
Capitale, Vlaams Gewest (Belgium), Baden-Württemberg, Bayern, Berlin, Hessen, Niedersachsen, 
Nordrhein-Westfalen, Saarland, Schleswig-Holstein (Germany), Noreste, Comunidad de Madrid (Spain), 
Île de France, Centre-Est (France), Southern and Eastern (Ireland), Emilia-Romagna, Lazio, Lombardia 
(Italy), Noord-Nederland, West-Nederland, Zuid-Nederland (Netherlands), Ostösterreich, Westösterreich 
(Austria), Etelä-Suomi (Finland), Stockholm (Sweden), Eastern, London, Scotland, South East (UK), 
Bratislavsky (Slovak Republic), Közép-Magyarország (Hungary), Praha (Czech Republic), Lithuania, 
Norway, Switzerland, Israel, Western (Australia), Aichi, Kyoto, Osaka, Shiga, Shizuoka, Tochigi, Tokyo, 
Toyama (Japan), New Zealand, Singapore
Cluster 12: Sydsverige, Västsverige, Småland med Ӧarna (Sweden)
Cluster 13: Estonia, Latvia
Four key findings emerge from the results. First, there is a spread of knowledge-based resources in 
the form of human capital formation, knowledge production, and entrepreneurial investment, as well as 
overall economic growth in GDP and labour productivity, in regional economies within China. In the three 
key growth trends identified, the Chinese regions stand out of the rest in Fifth Wave and Third & Fourth 
Wave Growth. In terms of the Fifth Wave Growth, all the seven Chinese regions grew at a faster pace 
than the rest of the regions analysed.
Among the more established regions, many of those showing relatively strong performance in terms 
of Fifth Wave Growth are located around the Pacific Rim, such as Victoria, New South Wales, Taiwan, 
Washington, British Columbia, and New Zealand, indicating that they enjoy an opportunity for the offshoring 
of labour-intensive operations to China, as well as robust demand from within the Chinese economy. As for 
the Third & Fourth Wave Growth, again, four of the seven Chinese regions (Jiangsu, Shandong, Zhejing, 
and Guangdong) grew faster than all the non-Chinese regions. Across the non-Chinese regions, those 
showing strong performance are to a large extent concentrated in Eastern Europe, including Estonia, 
Latvia, Bratislavsky, Praha, Lithuania, and Közép-Magyarország. Overall, a continued shift of knowledge-
based resources and capabilities to the East can be observed, or what can be termed the globalisation of 
knowledge-based development.
Second, a bipolar development can be observed regard to Fifth Wave Growth on the one hand and 
the Third & Fourth Wave Growth on the other. As mentioned earlier, by construct of factor analysis, the 
Fifth Wave Growth and the Third & Fourth Wave Growth are orthogonal, with their values showing no 
association at all. This means that, at the global scale, a region’s position on the Fifth Wave Growth shows 
no indication of its position on the Third & Fourth Wave growth, and vice versa. However, as shown in 
Figure 1a, when the Chinese regions and the non-Chinese regions are divided into two separate groups, 
we observe in each of the groups a close negative association between the values for the Fifth Wave 
Growth and the Third & Fourth Wave Growth, meaning that a region with faster growth in high-tech service 
employment and venture capital formation tends to show a slower growth (or a faster fall) in knowledge-
intensive manufacturing employment, and vice versa. Whilst the speed at which this development has 
taken place is much faster within the Chinese regions, what is common between the two groups of 
regions is a growing sector specialisation in either high-tech services accompanied by venture capital 
formation, or knowledge-intensive manufacturing.
Third, sector specialisation emerges as one of the three key trends by which the economic evolution and 
growth patterns of leading regions across the globe are differentiated. In addition to the first two factors, 
the third factor concerns employment change in the Third Wave manufacturing industries, automotive and 
mechanical engineering, as well as instrumentation and electrical machinery. Within this Government-
led Third Wave Growth, two large clusters—the US-centric cluster and the Europe-centric cluster—are 
identified, along with a few much smaller clusters at the fringe.
Fundamentally the superstructure identified by the analysis is based on sector specialisation, and is 
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in contrast to an observation from an earlier period at the turn of the new century. In an earlier study 
of the period from 2001/02 to 2004/05 [32], it is found that the key trends differentiating the globe’s 
most productive regions are not sector employment change but a commonality among the growth of 
GDP, gross monthly earnings, and business R&D, as well as labour market growth. This change in the 
identified factors may indicate that leading regions have been in the process of repositioning themselves 
in the global value chain through sector specialisation, in response to the major shocks including the burst 
of the dotcom bubble in 2001 and the more recent Lehman shock in 2008.
Last, but not least, the factor analysis presented above does not indicate the insignificance of labour 
productivity growth as an indicator of knowledge-based growth. In Table 2, labour productivity is 
conspicuously not loaded on any of the three factors strongly. However, this means that labour productivity 
growth is not associated with any one of the three diverging sector employment changes alone, but it 
is to a great extent evenly associated with all three sector employment changes. Technical progress 
appears to have taken place at each of the sectors associated with the three factors, and by design the 
factor analysis identifies commonalities orthogonal to, or independent of, each other, resulting in labour 
productivity not being strongly loaded on any of the factors. In similar vein, the growth of private R&D 
expenditure is not loaded strongly on any of the three factors, although an analysis regressing labour 
productivity growth shows that it is closely associated with the growth of private R&D expenditure.
11. Concluding Remarks
It is widely observed that the global geography of innovation is rapidly evolving. This paper presents 
evidence concerning the contemporary evolution of the globe’s most productive regions, uncovering 
the underlying structure and coevolution of knowledge-based resources, capabilities and outputs across 
these regions. The analysis identifies three key trends by which the economic evolution and growth 
patterns of these regions are differentiated—namely the Fifth Wave Growth, the Third & Fourth Wave 
Growth, and Government-led Third Wave Growth. Overall, spectacular knowledge-based growth of 
leading Chinese regions is evident, highlighting a continued shift of knowledge-based resources to Asia. 
In addition, a superstructure is observed at the global scale, consisting of two separate continuums that 
explicitly distinguish Chinese regions from the rest in terms of regional growth trajectories.
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KNOWLEDGE-BASED DEVELOPMENT IN SAUDI ARABIA
Talal A AlHarigi
Department of Urban and Regional Planning, Dammam University, Saudi Arabia, araburban@gmail.
com
Saudi Arabia is adopting knowledge-based development (KBD) to diversify its economy, improve 
quality of life, increase regional equality, and maximize national competitiveness. The latest in-
vestment in information and communications technology (ICT), economic cities, science, tech-
nology, entrepreneurship, and human capital development are all an accelerating stimulus toward 
a new wave in Saudi Arabia’s development. The vision of Saudi Arabia’s Development Strategy 
is to make significant progress toward achieving a knowledge-based economy (KBE) by 2024. 
Thus, various projects have been initiated to provide a favorable environment for KBE to meet its 
objectives. These projects vary in size, nature, progress, achievements, and spatial influences 
on national, regional, urban, and local development. As these projects progress, the extent of 
the emerging KBD and its alignment with the Kingdom’s vision of a knowledge-based economy 
need to be assessed. As their development may be massive and quick, there is a risk of uncoor-
dinated implementation. Different government agencies and private bodies execute KBD projects 
related to knowledge incubators, clusters, and cities. Thus, there is potential for fragmentation 
rather than synergy. While some KBD projects in Saudi Arabia are operational, some are under 
construction, and others have been planned. However, since no comprehensive studies have 
explored the extent of KBD in Saudi Arabia, this study intends to fill this gap by comparing its 
planned and actual achievements.
Keywords
Saudi Arabia, Knowledge-Based Development, Diversification, Clusters, Incubators.
1. Introduction
1.1. The Rise of Global Knowledge-Based Development (KBD) Containers 
KBD is a contemporary spatial development mechanism adopted internationally as a means of trans-
forming countries and cities from material-based to knowledge-based growth (1; 2). In the current century 
of knowledge (3; 4), it is envisioned to be culturally and environmentally sustainable (5), able to allevi-
ate unemployment, promote economic growth, foster talent, and diversify the economy (6; 7; 8). Some 
researchers conceptualize development changes throughout history as waves of civilization that were 
supported by a particular type of technology. According to Toffler (9), the first wave consisted of settled 
agricultural civilization using muscle power in small agricultural settlements. The second wave of civiliza-
tion was nurtured and sustained through industrial activities (10). 
The third wave focuses on advancement in a knowledge revolution, supported by research and de-
velopment (R&D), technology, and information technology (IT) advancement. Along with the increasing 
importance of knowledge, the market share of knowledge-based industries and services are increasing 
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too. These industries and services are the activities that occur within the knowledge-based containers. 
These containers are physical spaces that purposefully create a favorable environment for knowledge 
activities to propel human activities to generate a culture of creativity, innovation, and entrepreneurship. 
These new knowledge creation activities are the “contents” of KBD. KBD is then promoted using physical 
“knowledge-based containers” for information-intensive activities towards producing goods and services 
to advance the knowledge-based economy (KBE) (11). 
These containers constitute a spatial presence in various ways, such as a city, precinct, park, zone, 
cluster, incubator, neighborhood, or village. Thus, KBD catalyzes the KBE by distributing, producing, and 
utilizing knowledge and information across these various types of containers. Viewed from a planning 
perspective, KBD provides suitable physical containers for knowledge-based activities, thereby propel-
ling spatial development towards the third wave of civilization.
1.2. Development of KBD Containers in Saudi Arabia
In response to the third wave of civilization, Saudi Arabia is working to make significant progress towards 
achieving a KBE by 2024. The ninth and eighth National Development Plans (NDPs) consider the provi-
sion of a favorable environment by creating knowledge-based containers and their appropriate content of 
knowledge-based activities as drivers towards attaining this goal (12; 13). Examples of these containers 
include the Economic Cities, King Abdullah University, King Abdullah Financial District, Riyadh Techno 
Valley, Badir Incubators, and King Abdullah City for Science and Technology. Some of these containers 
are operational, while others are under construction, design, or planning (14).
These containers vary in their achievements, progress, size, nature, and spatial presence on national, re-
gional, urban, and local levels. As they progress over time, the extent of emerging KBD and its alignment 
with the vision of the KBE of the Kingdom of Saudi Arabia (KSA) need to be assessed. Thus far, no com-
prehensive urban studies exploring the plans and achievements of KBD in the KSA have been carried 
out. This lack of program evaluation may lead to uncoordinated implementation as different government 
agencies and private bodies execute KBD projects related to cities, clusters, and incubators. Thus, there 
is a potential for deviation instead of alignment, lagging behind instead of leading, and for fragmentation 
rather than synergy.
In Saudi Arabia, as in other countries, the waves of civilization and the role of supporting technologies 
may overlap. In terms of the first wave, the KSA has therefore promoted the development of many ag-
ricultural villages, such as those in and around Harad, to encourage rural development and settle the 
Bedouin population.
The development of the region around Harad started as an agriculture-based plan in 1964 to promote 
large-scale agricultural production using the latest farming techniques, such as irrigation, fertilizer, crop 
production, packing, and transportation. At the same time, the development proposed settling 1,000 Bed-
ouin families as part of the Al-Faisal Bedouin Settlement Scheme (15). As illustrated by the example of 
Harad, scaling up such a large project does not happen in isolation. Eventually, spatial content will be in-
fluenced. Therefore, large-scale development projects have a strong spatial impact on their surroundings 
(16). These influences may occur as planned, or through various attractions, such as services and jobs. 
Although the agricultural wave resulted in the advancement of the economic sector, the impact of spatial 
development was limited. The jobs created were not appealing for Saudis, and so were consequently 
filled by expatriate labor. Furthermore, the settlements were not able to attract a significant population 
and the main cities and regions continued to be polarized.   
The industrial wave of civilization in Saudi Arabia began in the 1970s, as infrastructures were established 
to ensure the production of industrial goods and related services in the new industrial cities set up by the 
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Royal Commission of Jubail and Yanbu. These vast industrial projects in Jubail and Yanbu influenced 
spatial development at the national level. In the late 1990s, these two cities attracted migrants, resulting 
in a population inflow of 154,000 people, which was less than half of the planned target. In addition, the 
233 industries established in Jubail and Yanbu generated 107,000 new jobs (17), which was also less 
than the intended target when the first plans for the two cities were made. In addition, the majority of the 
industries are heavy industries, while the original plan intended to promote light industries. Furthermore, 
the experience of the urban development of the Jubail and Yanbu industrial cities, intended to help trans-
form Saudi cities, remained within their borders. Therefore, although Jubail and Yanbu constitute vital 
industrial hubs within the national context, their spatial development did not result in a trickledown effect 
(18) to either the surrounding settlements or its regions. 
In parallel, the Saudi Industrial Property Authority (MODON) undertook lower-level industrial development 
in the main cities of Riyadh, Dammam, and Jeddah, among others (19). Such industrial development in 
the form of cities, centers, or districts has been used in the KSA as an instrument to spatially influence ur-
ban development by strengthening the economic base, increasing industrial employment, decentralizing 
urban centers, encouraging regional integration and specialization, and developing technological space 
(20). However, these industrial centers concentrated on the main cities, AlRiyadh, Jeddah and Dammam, 
in the top three populated regions. In addition, the majority of the jobs created were filled by non-Saudis. 
As a result, the main cities continued to expand from natural population growth and through migration 
from settlements in the smaller regions. 
The plans of the agriculture and industrial waves of development resulted in economic development and 
diversification of the economy, but, in reality were not able to meet their targets in terms of employment 
and development balance. The unemployment rate of Saudis reached 5.2% in 2009, but was only 0.2% 
for non-Saudis (21). The high rate of unemployment among Saudis, despite the abundance of jobs filled 
by non-Saudis is due to Saudi professionals seeking lucrative jobs that fulfill their creativity and offer 
quality of life. However, considering rewarding jobs and quality of life for Saudi professionals was not part 
of the national development plans (NDPs), so there was a lack of lucrative jobs in private and industrial 
sectors in the 1970s, 80s, and 90s. However, such jobs did become a vital target of the KBE develop-
ment in NDP8 and NDP9 (12; 13). The rise of globalization and advancements in ICT have encouraged a 
third evolution of development, namely the expansion of the KBE. Although ICT development in the KSA 
started in 1970, tangible progress only materialized in the seventh and eighth iterations of the National 
Development Plan (NDP7 and NDP8 (22). In 1995, when mobile services were introduced, there were 
approximately 160,000 phones in circulation. In the subsequent ten years, this figure increased to nine 
million, and then jumped to 51.6 million in 2010. Similarly, there has been an exponential increase in In-
ternet users, from 2.4 million in 2004 to 11.4 million in 2010. Broadband users increased from 35,000 in 
2004 to 4.4 million in 2010 (23).
These achievements resulted from development policies to liberalize and privatize the ICT sector, where 
the private sector was given the opportunity to lead the development of ICT infrastructure and generate 
operational revenue in the process. Similar to agriculture- and industry-based development, ICT devel-
opment in Saudi Arabia has influenced spatial development, such as the decentralization of activities for 
institutions and firms through virtual availability rather than through fixed locations (24). 
Similar to other countries, Saudi Arabia began ambitious plans to help its society ride the emerging wave 
of knowledge and innovation. For instance, in 2005, at the start of NDP8, the government implemented 
four fundamental policies:
•	 National Science, Technology, and Innovation Policy (NSTI), 
•	 National ICT Plan, 
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•	 National Industrial Strategy (NIS), and
•	 Plan for Giftedness, Creativity, and Supporting Innovation (22).
At the same time, the Saudi Arabian General Investment Authority (SAGIA) announced plans for four 
“economic cities.” These cities were envisioned to promote economic diversification, contribute SR150 
billion to the Saudi GDP, generate more than a million jobs, and offer work/life balance to four to five 
million urban residents (25). These ongoing projects include the King Abdullah Economic City (KAEC), 
Knowledge Economic City (KEC), Prince Abdulaziz Bin Mousaed Economic City (PABMEC), and Jazan 
Economic City (JEC). These cities are still a work in progress, with various levels of achievement at the 
time of writing.
In addition to these four economic cities, KBD cluster projects have also emerged in Riyadh, Jeddah, and 
Dammam. These clusters include the Riyadh Techno Valley, created by the King Saud University (26), 
and two more clusters under construction in Riyadh, one of which is intended to cluster financial activities 
and the other to specialize in ICT.
Another example is the Dhahran Techno Valley, which is agglomerating knowledge-based activities in 
close proximity to research centers, similar to Silicon Valley in the US. Moreover, DNA Valley and One-
North are knowledge communities based on R&D activities, high-tech manufacturing, knowledge-inten-
sive industry, business, and leisure situated in an urban-like setting (27).
As well as these cities and clusters, incubators are emerging across the KSA. For example, the King 
Abdul-Aziz City for Science and Technology (KACST) has established three incubators within the Badir 
Program for Technology Incubators (28). The Badir program was established in 2008 in response to 
the National Science and Technology Plan and National Industry Strategy with the aim of diversifying 
by building a KBE (29). These incubators are located in Riyadh and have branches in Jeddah. The 
National Entrepreneurship Institute in Riyadah is another incubator program that focuses on promoting 
entrepreneurship by supporting the dissemination of knowledge. Indeed, Riyadh is spreading out across 
the major Saudi cities through 22 branches with the goal of establishing 10,000 small and medium-sized 
enterprises (SMEs). 
The adoption of incubators has been increasing since 2008. In 2010, the president of the KACST an-
nounced that Saudi Arabia plans to establish 20 incubators by 2025 (30). In terms of their size and mag-
nitude, incubators tend to exert a spatial influence on local development rather than on national devel-
opment. However, the intensity and spread of incubators, if integrated with local urban plans, can form a 
nucleus of development to revive the economic base, diversify the economy, and enable wealth creation. 
Given the recent rapid development of knowledge-based cities, clusters, and incubators in particular, it 
would be worthwhile examining how their development has affected KBD in Saudi Arabia, as well as as-
sessing the differences between what was planned and what has actually occurred. No comprehensive 
urban studies have thus far explored the extent of KBD in Saudi Arabia. The present research fills this 
gap in the body of knowledge on this topic by comparing the planned achievements of KBD and what has 
actually been achieved.
2. Assessment Methodology of KBD in Saudi Arabia
National developments plans in Saudi Arabia cover five-year periods to guide the national development 
to a set of strategic goals. KBD plans emerged in the KSA as a result of the latest NDP policies that intend 
to move the nation towards KBE, Science, Technology, and Innovation (12; 13). The plans were put for-
ward as projects and operations to result in tangible outputs. Thus, the success of these plans depends 
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on their execution. Banai (2002) indicated that projects provide indicators of progress for urban planning 
and a means to test the effectiveness of such development plans. In addition, the successful execution of 
KBD plans results in the output of containers that enable knowledge-based activities to generate value.
Henceforth, to determine the extent of KBD in the KSA, this research will compare what has been accom-
plished against the development envisioned in the country’s NDPs. First, we explored the documented 
NDPs and extracted the implementation policies of KBD containers deemed to enable the KSA to attain 
the envisioned KBE. This step was accompanied by the KBD containers’ specific execution plans.
An in-depth review of the global experience and theoretical research enabled the development of an 
assessment methodology. This enabled the identification of appropriate KBD containers as Knowl-
edge-Based Cities (KBCs), Knowledge-Based Clusters (KBCLs) and Knowledge-Based Incubators 
(KBIs). The research used four data collection techniques: desktop research; expert opinion surveys; 
physical observation; and semi-structured interviews. The descriptive method uses various data col-
lection techniques to address the research question, including field observations, questionnaires, and 
interviews (31). The combination of these techniques enables triangulation, which will enhance the va-
lidity of the collected data and the analysis results. Using triangulation in social sciences increases the 
confidence in the results as multiple methods of data collection and analysis are involved (32). The expert 
opinion surveys gathered input from 119 respondents and were developed based on the main character-
istics, prerequisites, and features of global experience in KBD. 
Table 1 Response rate of experts.
Center Targeted Respondents Completed Surveys Response Rate
KBC 42 36 86%
KBCL 55 43 78%
KBI 54 40 74%
Total 151 119 79%
It worth mentioning that the cities we are dealing with are new cities developed to leverage KBE. This 
factor limits the potential for benchmarking. The majority of the containers being studied are not yet fully 
operational and so do not yet have significant material output. However, the plans and execution mecha-
nisms help to assess the potential of the KBCs to succeed with their intended plans. 
3. The Extent of KBD in Saudi Arabia
The diversification of the economic base in Saudi Arabia has been one of the NDP targets since 1970, 
and this objective has gradually become the primary aim for national economic development. Lately, the 
approach has shifted from a focus on material-based economic development (i.e., industry and agricul-
ture) to knowledge-based development (i.e., science, technology, and human capital). By 2000, the high 
penetration of ICT, the emphasis on science and technology, the growth in knowledge-intensive services, 
and the increased need for job creation promoted the adoption of a KBE in Saudi Arabia. The adoption of 
a KBE in the NDPs resulted in physical development containers for science, technology, and services, as 
well as for human development containers. 
A review of global experience in this regard indicates that Saudi Arabia’s NDPs are aligned with global 
KBD trends, and that nations are shifting from material-based economies to KBEs. Accordingly, there 
is an accompanying shift from material-based to knowledge-based development as well. Similar to that 
in Saudi Arabia, the global experience of KBD in the form of cities, clusters, and incubators started with 
policies and missions, which were translated into plans with a specific focus on a type of KBD. The review 
of KBD plans indicates that these specific types comprise KBCs, KBCLs, and KBIs. The plans of these 
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containers indicated a general alignment with the NDPs, as well as the magnitude of investment and en-
visioned execution deliverables of these developments. Moreover, the review of the reality of current KBD 
indicated how much has already been accomplished. It showed that some containers are in operation 
and already generating knowledge, although others are still building their capacity in this respect.
3.1. Current Status of KBD
The stages of KBD are indicated in Table 2. As shown, 40% and 51% of KBCs and KBCLs are still in the 
construction stage, respectively. In contrast, 24 of the 40 expert respondents describe KBIs as operation-
al (60%). Overall, 85 of the 120 respondents (70%) consider KBD containers to be under construction 
or operational. This finding indicates that knowledge-based containers have executed their plans with 
varying degrees of success.
Stages of development KBCs KBCLs KBIs Total
N % N % N % N %
Feasibility study 0 0% 1 2% 5 13% 6 5%
Planning and design 10 27% 9 21% 2 5% 21 18%
Construction 15 41% 22 51% 4 10% 41 34%
Operational 12 32% 8 19% 24 60% 44 37%
Other stage 0 0% 3 7% 5 13% 8 7%
Total 37 43 40 120
 Table 2 Stages of KBD development.
Although it has been about seven years since the inception of the new KBCs, their achievements seem 
to be limited, as shown in Table 3. In terms of land use development, only 2.6% is completed, mainly 
because of the achievements of KAUST and KACST. The population is planned to reach around 2.5 
million when the KBCs are completed, but is currently less than 12,000 million, which is just under 0.5% 
of the planned target. Similarly, only 6,505 jobs have been created, mainly in the KAUST and KACST, 
representing 0.5% of the planned target. The field visits and interviews confirmed the low level of Saudi 
employment in the KBCs. The majority of the workforce within these cities comprises construction work-
ers and non-Saudis. 
Table 3 Actual achievements of KBCs.
KBCs Developed Area (Hectare) Population Size Jobs Created
Planned Reality % Planned Reality % Planned Reality %
KAEC 16,800 583 3.47% 2,000,000 500 0.03% 1,000,000 500 0.1%
KEC 864 38 7.92% 150,000 0 0.00% 20,000 1000 5.0%
PABMEC 15,600 0 0.00% 300,000 0 0.00% 55,000 0 0.0%
JEC 10,000 0 0.00% 200,000 0 0.00% 300,000 45 0.0%
KAUST 3600 525 14.58% 20,000 6,000 30.00% 1720 1,720 100.0%
KACST 150 100 66.67% 5,000 5,000 100.00% 3240 3,240 100.0%
Total 47,014 1246 2.67% 2,675,000 11,500 0.43% 1,379,960 6,505 0.5%
In the survey, 101 of 118 respondents (86%) indicated that the KBCs, KBCLs, and KBIs had planned 
to start operations by 2010. However, only 65 (52%) of KBD containers had actually started during that 
period. There was an average of a five-year delay from the planned inception date. This might create a 
carryover of NDP projects and consequently hinder subsequent initiatives that depend on them.
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Moreover, 65 respondents (55%) noted start date revisions and listed at least one reason for the delay, 
while 33 (28%) listed two or more such reasons. For example, KBIs showed fewer start date revisions 
than did KBCs and KBCLs because they are generally smaller investments and can be established more 
easily. The most common theme was a revision of the scope or direction of the plan, as reported by 42 
respondents (34%). In addition, permit delays and a lack of workforce were also noted as significant ob-
stacles to starting KBD projects on time. 
Furthermore, the experts confirmed the tendency of KBD containers to be located close to cities, as noted 
by the increase in the totals in the “in an existing city” and “on the periphery of an existing city” categories. 
In addition, the locations of KBD containers remained relatively unchanged over time. Indeed, only 14 of 
118 respondents (12%) indicated a change in this regard, mostly because of some sort of revision to the 
project scope. This was the reason most often mentioned for the relocation of KBCLs (75% of respon-
dents). In contrast, the locations of KBCs were relatively stable. 
In Saudi Arabia, KBCs, KBCLs, and KBIs are concentrated in the main cities of the main regions of the 
country. Despite the clear direction of the NDP to reduce regional polarization and increase regional 
equality, the regions of Saudi Arabia (Al-Riyadh, Makkah, and Eastern Province) are the main beneficia-
ries of KBD. Furthermore, the main cities of these regions, Al-Riyadh, Jeddah, and Dammam, attract the 
majority of these developments. However, KBIs are liberalizing from this regional polarization, led by the 
Riyadah Incubator, which has branches in every region in the Kingdom. On a local scale, indicators of the 
agglomeration of KBD containers have been noted in specific zones and city regions. This agglomeration 
is occurring between these containers and their creative engines and/or strategic partners in three areas 
of KBD, namely Al-Riyadh, North of Jeddah, and Dhahran.
As an example of the agglomeration of KBD containers, KAFD, ITCC, RTV, KACST, Badir, and Mawhiba 
form the first zone of KBD concentration in Al-Riyadh. These containers are located within a 3 km radius 
and in close proximity to King Saud University, constituting an “intercity KBD zone.” The second zone is 
located north of Jeddah and comprises KAEC and KAUST, which have established a strategic partner-
ship with PetroRabigh. They are located 40 km apart and have the potential to form a city region based 
on their knowledge-based activities. The third zone comprises the DTV and Wae’d incubators adjacent to 
King Fahad University and Saudi Aramco, the innovation engine and strategic partner. This zone consti-
tutes an intercity concentration of KBD in the Al-Dhahran area in the Dammam metropolitan area.
The interview experts clarified the calibrations between these neighboring KBD containers. For example, 
PetroRabigh and KAUST are leveraging the newly established international school at KAEC, while Wae’d 
has developed a memorandum of understanding with KFUPM and DTV to incubate tenants at their sites 
and utilize university students to provide back office services. This KBD may spill over into adjacent areas 
in the future, which would gradually change the physical pattern to suit new functions based on knowl-
edge.
 3.2. Extent of Embodied Knowledge-Based Activities
One of the main differentiating factors of KBD from the other types of development is the intensification 
of knowledge-based activities in terms of industries and services and its use and dissemination of new 
knowledge, innovations, and technologies (33). The OECD classification (34) is adopted here in the anal-
ysis of the plans and actual achievements to explore the extent of embodied knowledge-based activities 
in the studied containers.
Among the KBCs, KAUST and KACST are leading the way by focusing on knowledge-intensive services 
based on research and the dissemination of knowledge, which is tightly aligned with the NDPs. Further, 
KAEC has been successful in attracting a number of foreign direct investment (FDI)-based knowledge-in-
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tensive industries in the domain of pharmaceutical manufacturing. This finding provides positive indi-
cations of the potential for KBCs to attract knowledge-based activities and FDI once their development 
stages have been completed.
To explore the extent of the planned and offered knowledge-intensive services, an exploratory analysis 
was conducted based on the experts’ opinions provided from the expert survey. The descriptive analysis 
of planned versus actual services is discussed and a correlation analysis of the planned services and any 
delays is presented. First, the number of services that are planned to be offered are compared to the total 
number of services listed in the questionnaire for KBCs, KBCLs, and KBIs. 
For KBCs, 13.4 services of a potential 26 are planned (51.7%), compared to 6.1 services of a potential 20 
(30.6%) for KBCLs and 10.4 services of a potential 22 (16.2%) for KBIs. Overall, the planned services in 
Saudi Arabia’s KBD containers represent approximately 50% or less of all those available. This result is 
less than the global benchmark by almost half, which might reduce its competitiveness in the future. The 
planned versus actual services for KBD containers that were self-reported as “operational” are shown 
in ‎Table 4. The table shows that KBCs and KBCLs planned for a moderate number of services and are 
delivering 72.9% and 55.6% of these, respectively. However, KBIs, based on the self-reported data, have 
a delivery percentage of 94.9% as compared to the planned services.
Table 4 Mean actual services provided versus mean services planned.
Sector Mean Actual Services Provided Mean Services 
Planned
%
KBCs 12.3 16.9 72.9%
KBCLs 2.5 4.5 55.6%
KBIs 12.2 12.8 94.9%
In addition, the top three planned and delivered services for KBCs are highlighted in Table 5, showing the 
changes in the priorities of KBCs. For example, the main commitment for knowledge cities is establishing 
a strong physical and social infrastructure with excellent global connections, which has not yet material-
ized. In reality, they have tended to offer cooperation and industry support. In contrast, the best services 
offered by KBCs are mainly those activities carried out by KAUST and KACST, as well as services pro-
vided by SAGIA, the government body.
For KBCLs, the original value propositions included offering technological support and access to public 
sector incentives. However, they have instead tended to deliver PR and marketing support, notably by the 
government body of MODON and the Industrial Clusters Program. Even the main goal of facilitating the 
transfer of knowledge and technology is lower down the list of delivered services (Table 5).
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Table 5 Most committed services versus best delivered services.
Most Committed Best Delivered
KBCs
Effective physical infrastructure Joint projects with firms, universities, and re-
search institutions
Effective social infrastructure Technical support and consultation
Effective connection to global, national, and 
city-level markets
Opportunities for interaction between aca-
demia and industry
KBCLs
Technical support and consultation Promotion and marketing of clustered enter-
prises
Access to public sector incentives and commer-
cialization
Legal and intellectual property support
Transfer of knowledge and technology Public relations
KBIs
Pre-incubation services Pre-incubation services
Consulting Consulting 
Coaching and training Technical advice and support
In contrast to KBCs and KBCLs, KBIs have tended to meet their planned commitments, especially in 
terms of providing coaching, training, and consulting for entrepreneurs and supporting SMEs and start-up 
businesses (see Table 5).
Based on this analysis, the actual delivery of these activities is limited to the knowledge-based services 
provided by KAUST and KACST. In particular, KBCs and KBCLs are lagging behind their execution 
schedules by failing to meet their priority service commitments. These services are essential for knowl-
edge-based activities to take place and for FDI to be attracted.
The correlation analysis between services planned and types of delays indicates that the only significant 
correlation is between staff size revisions and location changes. The desktop search and interview find-
ings indicated that KBCs started with smaller scopes and areas in 2006, but were given additional areas 
to develop in 2008. As highlighted during the interviews, this addition required a substantial revision to 
the master plan, which delayed the execution phases and, consequently, altered the scope of services. 
However, these changes should help increase staff size and the degree of development. The addition of 
KBC areas was used heavily by KBC officials as a reason for the development delays.
An analysis of KBCLs shows a significant correlation between planned services and revised budgets, as 
a downward budget revision reduces planned services (this point was confirmed in the expert interviews). 
With a higher number of services correlating with a higher probability of undergoing a budget revision, 
revised budgets have a significant correlation with revised staff size, especially as the majority of KBCLs 
are still under construction. In other words, the revision of their scope of services leads them to reduce 
staff numbers. 
For KBIs there are multiple significant correlations at the 95% significance level. A decrease in planned 
services tended to result in a higher likelihood of the start date or staff size being revised. In addition, a 
revised budget was more likely to result in a revised start date or staff size, while a revision in services 
also affected the likelihood of a start date revision. Therefore, KBIs seem to be potentially vulnerable to 
changes in scope as compared to the other two KBD containers. Table 6 describes the reasons indicated 
177
Parallel Session 1.1. Knowledge-Based Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
by respondents for revising the planned services. Changes in scope were the most often selected reason, 
followed by the unavailability of experienced labor, which was selected mainly by KBCs and KBIs. Third 
was budget limitations, which seemed to influence KBCLs more than KBCs and KBIs.
Table 6 Reasons for revising the planned services.
Reasons for changing the 
planned services
KBCs KBCLs KBIs Total
N % N % N % N %
Budget limitations 4 11% 2 25% 1 11% 7 13%
Facilities limitations 2 6% 1 13% 1 11% 4 8%
Unavailability of experienced labor 11 31% 1 13% 3 33% 15 29%
Revision to the scope and changes 
in direction
15 43% 3 38% 4 44% 22 42%
Other 3 9% 1 13% 0 0% 4 8%
35 8 9 52
4. Conclusion
In Summary, KBCs had originally planned to create a strong infrastructure to attract and retain investors 
and knowledge workers, but in reality they actually only network with established services centers. KBCLs 
indicated a desire to serve as technological hubs, but instead support firms in terms of their intellectual 
property and marketing efforts. Finally, KBIs tend to focus on becoming a place to support growing ideas.
KBCs, in particular, have endured problems, such as revisions to their initial scope and lacking the nec-
essary labor to implement their plans effectively. Nevertheless, KBCs that have completed their phases 
of development have been able to offer knowledge-intensive activities (e.g., KAUST and KACST). KB-
CLs, in contrast, are still generally in the construction stages, with some degree of success in generating 
knowledge (e.g., KAPSARC).
Finally, KBIs have achieved their targets of offering knowledge-intensive services to tenants and attract-
ing entrepreneurs. However, there has been a mix up between incubators that provide entrepreneurial 
support and those that offer creativity and innovation. Nonetheless, KBD has been realized in reality 
through operational KBD containers such as KAUST, KACST, Badir, and Wae’d.
5. Abbreviations
Badir-AMTI Badir Advanced Manufacturing Technology Incuba-
tor
JEC Jazan Economic City
KACST King Abdulaziz City for Science and Technology 
KAEC King Abdullah Economic City
KAFD King Abdullah Financial District
KAPSRC King Abdullah Petroleum Studies and Research 
Centre
KAUST King Abdullah University for Science and Technol-
ogy
KEC Knowledge Economic City
Mawibah King Abdulaziz and His Companions Foundation for 
the Gifted
MEP Ministry of Economy and Planning
NDP National Development Plan
NIS National Industrial Strategy
NSTI National Science, Technology and Innovation Policy
OECD Organization for Co-operation and Development 
PABMEC Prince Abdulaziz Bin Mousaed Economic City
Riyadah National Entrepreneurship Institute
RTV Riyadh Techno Valley 
SAGIA Saudi Arabian General Investment Authority
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KNOWLEDGE-BASED URBAN DEVELOPMENT PERFORMANCE ANALYSIS
MOVING TOWARDS AN INTEGRATED SYSTEM
Tan Yigitcanlar
Queensland University of Technology, 2 George Street Brisbane QLD 4001 Australia, tan.yigitcanlar@
qut.edu.au
Knowledge-based urban development (KBUD) has become the new development paradigm for the 
cities of the global knowledge economy era. Nevertheless, to date international KBUD performance 
analysis of prosperous knowledge cities is understudied. This paper, therefore, introduces the 
methodology and application of a novel performance analysis approach to comprehensively 
scrutinise the global perspectives on KBUD of cities—i.e., The KBUD Assessment Model (KBUD/
AM). This indexing model puts 11 renowned knowledge cities—i.e., Birmingham, Boston, Brisbane, 
Helsinki, Istanbul, Manchester, Melbourne, San Francisco, Sydney, Toronto, Vancouver—under 
the KBUD microscope to provide a benchmarked international outlook. The results of the indexing 
provide internationally benchmarked snapshot of the degree of achievements in various KBUD 
performance areas. This paper discusses the further development avenues and potentialities of 
the index to become an integrated system for the policy-making circles of cities to benchmark 
themselves against their competitors and develop relevant KBUD policies. 
Keywords
Expert system, indexing model, KBUD/AM, Knowledge-based urban development (KBUD), Knowledge 
city, Performance analysis
1. Introduction
Knowledge-based urban development (KBUD) is defined as the new development paradigm of the 
global knowledge economy era that aims to bring economic prosperity, socio-spatial order, environmental 
sustainability, and good governance to cities [1]. KBUD purposefully designs a city to encourage the 
generation, circulation and use of knowledge in an economically secure, socially just, environmentally 
sustained and well-governed human setting—i.e., knowledge city [2]. Correspondingly, KBUD is 
concerned with economic, societal and spatial (both the built and natural environment) development 
along with institutional development as an enabler of the former three [3]—Figure 1 illustrates the 
conceptual framework of KBUD [4]. Even though today many cities globally are considered successful in 
setting examples for implementing KBUD concepts, the comparative KBUD performances of these cities 
are understudied, mainly due to the lack of available comprehensive KBUD performance analysis and 
benchmarking frameworks. Therefore, this paper introduces a KBUD performance assessment-indexing 
model—i.e., The KBUD Assessment Model (KBUD/AM). The index is employed for the comparative 
performance assessment of 11 global knowledge cities—i.e., Birmingham, Boston, Brisbane, Helsinki, 
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Istanbul, Manchester, Melbourne, San Francisco, Sydney, Toronto, and Vancouver—to demonstrate the 
operational capabilities, and potentials of the index to become an integrated KBUD policy support system 
(includes both analytical—i.e., decision support system—and intuitive systems —i.e., expert system) and 
thus inform the policy-making circles of cities.
Figure 1 KBUD conceptual framework 
2. Assessing Knowledge-Based Urban Development Performance
The most comprehensive model developed to date for assessing KBUD performances of cities is the 
so-called KBUD Assessment Model (KBUD/AM). KBUD/AM is a quantitative performance analysis index 
that evaluates the KBUD achievements of cities and urban regions based on its large multivariable 
indicator base. One of the distinctive characteristics of this index is that it is specifically tailored for each 
case study based on the local circumstances, comparison and benchmark characteristic. Moreover, it 
provides a flexible weighting opportunity for the sensitivity analysis of the results, and additional statistic 
procedures—i.e., cluster analysis—for better interpretation of the findings.
2.1 Methodology
The KBUD/AM’s methodological approach includes: (i) Utilising an indexing framework for KBUD 
assessment; (ii) Determining indicators of the framework; (iii) Determining the weightings of the indicators; 
(iv) Collecting data via primary and secondary data collection techniques; using statistical techniques to 
scale and normalise data for comparison, and; (v) Conducting statistical and descriptive analyses of 
the findings. The index consists of a composite indicator, four indicator categories, eight indicator sets 
and 32 KBUD indicators. Four of the indicator categories correspond to the four development pillars of 
KBUD—i.e., economic, societal, spatial and institutional. These pillars and the eight indicator sets are 
derived from the literature and the KBUD conceptualization shown in Figure 1.
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Table 1 KBUD/AM structure, indicator descriptions and weighting options
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The index has a large and flexible indicator base as there are 32 indicators altogether in KBUD/AM that 
are specifically determined for each city cases. Hence, the indicator set provides a valid broad picture 
view of KBUD despite the potential limitations of individual measures. These indicators are selected from 
the prominent KBUD literature [e.g., 5,6,7,8,9,10] with involvement of 25 international KBUD experts on 
the basis of the following key principles: (i) Measurability; (ii) Analytical soundness; (iii) Comparability; (iv) 
Geographic coverage; (v) Data availability, and; (vi) Relevance and suitability. 
KBUD/AM, as default, uses an equal weighting for its indicators. However, to consider the potential 
benefits of assigning alternative weightings that may potentially improve the accuracy of the index 
findings, we determined suitable weighting options for the indicators of the index. The weighting options 
are determined as a result of a three round Delphi exercise conducted with 25 international KBUD experts 
[11]. In this Delphi exercise, on top of the original; (i) Equal category and indicator weighting systems, 
our experts suggested to consider; (ii) Equal category and variable indicator weighting, and; (iii) Variable 
category and indicator weighting systems. Table 1 illustrates the KBUD/AM structure and alternative 
indicator weightings.
Following the selection of indicators, KBUD/AM, firstly, requires standardisation or normalisation of the 
indicator values. The index utilises the z-score normalisation technique to reflect the specific distribution 
of the indicator values and present a relative scale according to the best and worst performers. The 
z-score normalisation of indicator values is calculated in accordance with the following formula:
where z corresponds to the normalised indicator value, x, μ and σ subscripts denote data, mean and 
standard deviation values, respectively. Once normalised values are entered into the index, all indicators 
are assigned their weightings to calculate the indicator set scores, as specified by the following equation:
where I and w correspond to the indicator score and the weight, and MEF, KEF, HSC, DI, SUD, QLP, 
GP and LS subscripts represent macro-economic foundations, knowledge economy foundations, human 
and social capitals, diversity and independency, sustainable urban development, quality of life and place, 
governance and planning, and leadership and support indicator sets, respectively. Then, indicator domain 
scores for each development domain are calculated, as specified by the following equation:
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where I corresponds to the indicator score and EcoDev, SocDev, SpaDev and InsDev subscripts represent 
economic, societal, spatial and institutional development indicator categories, respectively. Lastly, the 
composite indicator scores are calculated, as specified by the following formula:
where I corresponds to the indicator score, KBUD corresponds to the KBUD composite indicator and 
KBUDi corresponds to each of the economic, societal, spatial and institutional development indicator 
category scores. After calculation of the KBUD performance scores and rankings of the case cities, 
the methodology of the KBUD/AM includes one last step—i.e., cluster analysis. This statistical analysis 
is undertaken to understand how assessed cities are grouped together. The cluster analysis provides 
an additional angle in the interpretation of the results—revealing insights on better understanding the 
similarities and differences between cities and the gap between them. 
2.2 Case Study
In the era of a global knowledge economy, cities that seek to increase their competitive edge, become 
destinations for talent and investment and provide prosperity and high quality of life to their inhabitants 
have little chance of achieving these goals without forming effective KBUD strategies [12,13]. However, 
knowing the exact standing of a city in the global stage is important to adjust its KBUD policies to 
improve or retain its KBUD performances. This paper measured, compared and evaluated KBUD 
performances of 11 global knowledge cities—namely Birmingham, Boston, Brisbane, Helsinki, Istanbul, 
Manchester, Melbourne, San Francisco, Sydney, Toronto, and Vancouver—to demonstrate how such 
analysis can be undertaken. The city-regions of these knowledge cities are considered in the analysis 
to take their metropolitan impacts in the account.
2.3 Results 
The KBUD/AM overall analysis provides useful findings. The results of the KBUD/AM global knowledge 
cities indexing exercise are listed in Table 2. The analysis ranks 11 cities based on their 32 KBUD 
characteristics, and in two out of three weighting system Toronto comes as the top one—where San 
Francisco leads in one of them. According to the cluster analysis Toronto, San Francisco, Boston, 
Vancouver, Helsinki, Melbourne and Sydney group closely together, where the ranks of these cities 
change in the differing weighing systems (Figure 2). The ranking of the last four cities stay the same in 
all weighting options. However, Istanbul city shows a significant lower performance than Manchester, 
Brisbane and Birmingham, and thus not located in the second tier cluster with these cities. The cluster 
analysis forms three significant city clusters—see Clusters A, B, C in Figure 2—according to their 
performances. Beyond the overall results, it is also possible to look into each 32 indicator, 8 indicator set, 
and 4 indicator category results and examine them in great detail. However, this is beyond the scope of 
this paper—for case study raw data and equal weighted index scores see Appendices 1 and 2.  Instead, 
at the rest of the paper we discuss some of the key opportunities the index provides for cities and their 
administrations.
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Table 2 KBUD performance index scores and ranking
Figure 2 KBUD/AM dendrogram
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3. From an Index to an Integrated System
The literature indicates the lack of comprehensive KBUD performance assessment models for cities 
[14]. The KBUD/AM indexing model so far is the only decision support tool that can be used to measure, 
benchmark and evaluate KBUD of cities comprehensively. As the conceptual and operational KBUD 
models presented in the paper reveal that KBUD is a multidimensional and complex in nature. The 
literature emphasises on the usefulness of integrating expert systems—computer systems that emulate 
the decision-making ability of a human expert [15]—with the decision support systems in the case of such 
multidimensional and complex cases in order to enhance the capacity and accuracy of the urban policy-
making process [16]. Currently the KBUD/AM index as a decision support tool does not link with an expert 
system. In the literature such interlinked systems are referred as integrated systems. An integrated system 
includes both analytical—i.e., decision support system—and intuitive—i.e., expert system—systems, and 
it is widely claimed that a decision support system would be able to support higher levels of decision-
making if one or more of its subsystems—e.g., data base, model base and user interface—is improved 
or enhanced by artificial or expert system reasoning [17]. Therefore, we are currently working on further 
developing the index particularly investing on its data entry automation, user-friendly single platform 
development, and along with the quantitative data being able to process the qualitative data via an expert 
system. Furthermore, the KBUD/AM index is planned to factor in the longitudinal data to undertake time-
series analysis. The index is also going to include a scenario-building component for estimating and 
evaluating the future scenario alternatives. Thus, KBUD/AM with its improved and integrated system is 
going to better support the people dealing with complex decision situations in our cities.
4. Conclusions
The research reported in this paper revealed insights for the KBUD performance assessment of cities 
as follows. Firstly, a comprehensive approach is needed to develop knowledge cities as highlighted 
by the KBUD conceptual framework (see Figure 1). Solely focusing on economic means proved not to 
be successful. Therefore, cities pursuing such prosperous development should give enough and equal 
attention to all pillars of KBUD—i.e., economic, societal, spatial and institutional. Beyond these pillars, 
the comprehensive KBUD approach should also embed a strong balance, integration, sustainability and 
organisation capacity in its development process. KBUD/AM is proved to be a highly suitable tool to 
measure these aspects of our cities.
Secondly, KBUD is a daunting task, and therefore, city administrations and policy-makers need powerful 
decision and policy support tools and systems to make informed decisions and policies. In this regard, 
KBUD/AM is a suitable indexing model for providing a snapshot of benchmarked KBUD performances of 
cities. However, due to the highly complex nature of KBUD decision- and policy-making, the index needs 
to be further developed as an integrated system containing an expert system for to better support the 
policy-making processes of our cities—e.g., including expert systems, scenario building tools.
Thirdly, although experiences from other cities and exogenous assets are most valuable in strategizing 
KBUD, policy makers also need to build their niche along with their unique development characteristics 
based on their endogenous assets [18]. Only in this way, cities can achieve a successful and most 
importantly a sustained KBUD that will help them to become successful knowledge cities. In short, the 
balance between exogenous and endogenous assets, investment and talent plays a role on determining 
the sustainability and longevity of KBUD and the success of the city. For our KBUD/AM indexing model, 
this means a further calibration concerning this issue.
Moreover, assessment and benchmarking analyses, like KBUD/AM presented, are highly useful in helping 
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cities to determine and compare their potential and achievements and then benchmark their progress 
against the high achiever global knowledge cities. It is the benchmarking and comparative analysis that 
makes possible a clear gap analysis. This also informs the specifics of KBUD strategies, and how they 
could be reformulated in this specific city case to close the gap and move the city in the needed KBUD 
progress direction.
Furthermore, the value of KBUD performance measurement was evaluated from two perspectives. At 
a general level, the key strength is that the indicator system makes it possible to present and analyse 
complex phenomena, such as KBUD of a city in a compact manner, and provide the big picture view. 
Benchmarking also provides a point of reference to the results. Furthermore, the analysis proved valuable 
in better understanding investigated KBUD performance of our cities. Thus, the KBUD/AM process is 
applicable and provides value for analysis.
Lastly, KBUD/AM represents the logic of a contemporary multivariable comprehensive KBUD analysis. 
The model certainly has room for further improvements—particularly in the aforementioned areas. 
Therefore, the empirical measurement results presented in this paper should not be regarded as the 
absolute truth of investigated cities’ KBUD. Rather, it should be considered as an indication of the status of 
key KBUD variables and as a trigger for debate, further analysis and learning. Furthermore, the carefully 
described KBUD performance measurement process of KBUD/AM shows how such measurements can 
be undertaken and which of the key phases should be included in the process. This can be also used as 
a basis for the design of similar studies or more pragmatic analyses and for the further development of 
the measurement methodology.
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Appendix 1 Case study raw data
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Appendix 2 Equal weighted normalised index scores
190
Parallel Session 1.1. Knowledge-Based Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
References
1 Yigitcanlar, T. Position paper: redefining knowledge-based urban development, International Journal of 
Knowledge Based Development 2011; 2(4): 340-356.
2 Yigitcanlar, T. Making space end place for the knowledge economy: knowledge-based development of 
Australian cities, European Planning Studies 2010; 18(11): 1769-1786.
3 Yigitcanlar, T., O’Connor, K., Westerman, C. The making of knowledge cities: Melbourne’s knowledge-based 
urban development experience, Cities 2008; 25(2): 63-72.
4 Yigitcanlar, T., Lonnqvist, A. Benchmarking knowledge-based urban development performance: results from 
the international comparison of Helsinki, Cities 2013; 31(1): 357-369.
5 Veugelers, R. Assessing the potential for knowledge-based development in the transition countries, Society 
and Economy 2011; 33(3): 475-504.
6 Carrillo, J., Batra, S. Understanding and measurement, International Journal of Knowledge-Based 
Development 2012; 3(1): 1-16.
7 Grant, K., Chuang, S. An aggregating approach to ranking cities for knowledge-based development, 
International Journal of Knowledge Based Development 2012; 3(1): 17-34.
8 Lin, C., Edvinsson, L. National intellectual capital model and measurement, International Journal of Knowledge 
Based Development 2012; 3(1): 58-82.
9 Scheel, C., Rivera, A. Innovative cities: in search of their disruptive characteristics, International Journal of 
Knowledge-Based Development 2013; 4(1): 79-101.
10 Yigitcanlar, T., Metaxiotis, K., Carrillo, J. Building prosperous knowledge cities: policies, plans and metrics. 
2012; Cheltenham, UK: Edward Elgar Publishing.
11 Carrillo, J., Yigitcanlar, T., Garcia, B., Lonnqvist, A. Knowledge and the city: concepts, applications and trends 
of knowledge-based urban development. Forthcoming; Washington, DC, USA: Routledge.
12 Yigitcanlar, T. Planning for knowledge-based development: global perspectives, Journal of Knowledge 
Management 2009; 13(5): 228-242.
13 Yigitcanlar, T., Dur, F. Making space and place for knowledge communities: lessons for Australian practice, 
Australasian Journal of Regional Studies 2013; 19(1): 5-32.
14 Sarimin, M., Yigitcanlar, T. Towards a comprehensive and integrated knowledge-based urban development 
model: status quo and directions, International Journal of Knowledge Based Development 2012; 3(2): 175-
192.
15 Jackson, P. Introduction to expert systems. 1998; Harlow, UK: Addison Wesley.
16 Kim, T., Wiggins, L., Wright, J. Expert systems: applications to urban planning. 2011; London, UK: Springer.
17 Witlox, F. Expert systems in land-use planning: an overview, Expert Systems with Applications 2005; 29(1); 
437-445.
18 Velibeyoglu, K., Yigitcanlar, T. An evaluation methodology for tangible and intangible assets of city-regions: the 
6K1C framework, International Journal of Services Technology and Management 2010; 14(4): 343-359.
191
Parallel Session 1.1. Knowledge-Based Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
CHALLENGES IN KNOWLEDGE SHARING: A CASE OF CAPITAL REGIONS
Katri Liis Lepik, Merle Krigul2
1 Institute of Political Science and Governance, Tallinn University, Narva road 27, Tallinn, Estonia, 
kllepik@tlu.ee 
2 Estonian Business School, Lauteri 8, Tallinn, Estonia, mkrigul@gmail.com
Knowledge sharing and knowledge transfer are keywords in establishment of cross-border 
cooperation networks for competitiveness. Research on cross-border cooperation so far has 
focused on local and regional governance forms and institutional structures. Cross-border 
knowledge sharing is viewed as an accelerator in diminishing of cross-border disparities. 
The role of strategic planning for joint innovation policies for enhancement of regional innovation 
cannot be underestimated. The empirical study of the Helsinki-Tallinn capital regions analyses 
the specific challenges with respect to innovation. Planning successful cross-border innovation 
policies requires a thorough knowledge of local opportunities, barriers and potentials. Elite 
interviews are conducted in relation to the development of cross-border innovation policies 
that foster growth and competitiveness. The results of the study highlight the need for sharing 
knowledge on the prerequisites for cross-border innovation policies. This methodology puts 
in evidence that acknowledgement of the barriers in establishment of joint innovation policies 
cannot be underestimated. 
The originality of the study is that challenges for creation of innovation policies and the related 
knowledge sharing processes have been studied to a small extent in the public sector. 
The outcomes prove that mutual knowledge of patterns and trends in the neighboring region is 
necessary for planning appropriate innovation policies and for fruitful cross-border cooperation 
in the field of innovation. 
Available mechanisms for funding innovation related activities and the possibilities to take 
advantage of them for joint growth serves as a subject for further research.
Keywords
Cross-border cooperation, innovation policies, knowledge management, knowledge transfer, strategic 
planning
1. Introduction
Estonia and Finland are neighbors with close political and economic relations. More than 4000 companies 
with Finnish holdings are registered in Estonia, Finland is Estonia’s largest trading partner, and more than 
8 million trips are taken annually between Tallinn and Helsinki. According to the Regional Innovation 
Scoreboard 2012, Finland is considered an innovation leader and Estonia as an innovation follower 
among 190 regions across Europe. Estonia is the only Central or Eastern European country aside from 
Slovenia whose innovation index is close to the European Union average [1]. 
The cross-border area in the present article’s context covers the administrative units of the cross-border 
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organisation Helsinki-Tallinn Euregio NPA. It includes Uusimaa region in Finland and Harju County in 
Estonia. Their respective capitals, Helsinki and Tallinn, are separated approximately 65 km by the Gulf 
of Finland. This makes Helsinki and Tallinn the nearest-situated capitals in Europe. In the Helsinki region 
co-operation of the three main cities Helsinki, Espoo (home Aalto University) and Vantaa (main airport 
city in Finland) should be noted. Only Helsinki has pro-active co-operation with its twin-city, Tallinn, when 
the other cities participate in the co-operation through the Uusimaa Regional Council. Uusimaa – the 
capital region around Helsinki - offers a wide range of knowledge intensive public services. Several 
universities and polytechnics (University of Helsinki, Aalto University, Hanken), governmental agencies 
(TEKES, FINNVERA, Sitra) and expertise centers (Culminatum, Nordregio, VTT and other technology 
centers) are located there.  In Estonia, except for Tartu University, the main research and development 
institutions are located in Tallinn and Harju County (Tallinn University, Tallinn University of Technology 
(TUT), Tehnopol, Technopolis Ülemiste). Tallinn is increasing its information technology capability by 
using the newest systems, promoting the usage of e-services. Intelligent Community Forum (ICF) placed 
Tallinn among Top 7 Intelligent Communities in 2013, 2010, 2009, 2008, 2007; and Living Labs Europe, 
m-Watch Europe in 2006 as the Best Mobile Community. Tallinn also got the European Public Services 
Award (EPSA) and the Diploma on Innovation Projects in 2007 and in 2012.
The level of cross-border knowledge flows and interactions is one of the key elements of cross-border 
innovation system. This article argues that despite frequent and abundance of interaction between various 
actors in the region and a large number of cooperation projects, innovation-related knowledge sharing 
is scarce and hectic. The authors scrutinize the barriers in cross-border knowledge sharing processes 
by investigating the policy documents of the regional stakeholders related to innovation. Fifteen elite 
interviews were conducted with the attempt to identify the cross-border joint actions and understand the 
barriers, which hinder cross-border knowledge sharing.
Innovation in this article has been understood as encompassing a wide range of activities in addition to 
R&D, such as organisational changes, training, testing, marketing and design. The latest (third) edition 
of the Oslo Manual defines innovation as the implementation of a new or significantly improved product 
(good or service), or process, a new marketing method, or a new organisational method in business 
practices, workplace organisation or external relations [2]. By definition, all innovation must contain a 
degree of novelty. A wide range of factors, some of which can be supported by policy, therefore influences 
innovation, thus defined [3]. Innovation refers to a utilised competence-based competitive advantage. This 
advantage can emerge in addition to science and research capacities, technologies, business models 
also from the knowledge management and sharing capabilities. Innovation policy here refers to the public 
measures, which impact the opportunities to innovate, the nature of the innovation environment and the 
creation and adoption of the society and economy to innovate.
The English words knowledge and management have in the Estonian language a multitude of equivalents 
of various degrees, plus a wide variety of philosophical and conceptual connotations. The Estonian 
equivalent of knowledge may be used to refer to a single or several items of knowledge, awareness, 
experience and mastery of something, plus related skills. Management can be translated as handling and 
manipulation, catering for, administration, leadership, wisdom, skilfulness, prudent action, and accurate 
attention [4].
This article conceptualizes knowledge sharing as an important component of knowledge management 
[5].  Firestone (2001) defines knowledge management as human activity that is part of knowledge 
management process (KMP) of an agent or collective [6]. Knowledge management means effective 
knowledge transfer, which in turn is based on a culture that includes co-operative involvement, trust, and 
incentives [7]. According to Lad and Mark (2002) the following factors might influence knowledge transfer:
•	 Relational channels- frequency and depth of two-way human-to-human contact [8].
•	 Partner similarity - degree of similarity (e.g., interests, background, or education) between 
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individuals [9], [10].
•	 Depreciation - loss of knowledge after transfer [11];
•	 Organizational self-knowledge - what do individuals know [12];
•	 Divergence of interests – congruency of individual and organisational goals [13].
Ipe (2003) proposes that four factors influence the success or failure of knowledge sharing between 
individuals within an organisation [14]. The four factors are: the nature of knowledge, the motivation to 
share knowledge, opportunities to do so, and the culture of the organisation. 
It is even more difficult to implement knowledge transfer in international co-operation than within one 
country because the hindering factors include national, organisational, cultural differences as well as the 
economic environment’s peculiarities. The present article addresses the barriers, which are related to 
innovation-centred cooperation between the stakeholders of the Helsinki-Tallinn region.
2. Actors and Projects related to Cross-Border Knowledge-Sharing 
There is a vast number of links in general between the various actors in Estonia and Finland. Regarding 
the knowledge-based innovation activities, there are few actors and projects. The joint initiatives have 
been launched in the area of transport and transport and infrastructure related scenarios covering the 
cross-border area have been created [15]. The one and only formal institutionalized form of cross-border 
cooperation is Helsinki-Tallinn Euregio covering the capital regions. The organization has led a vast number 
of exchanges and cooperation activities starting in 1999 from familiarization trips in local authorities up 
to more advanced knowledge region building activities since 2008 [16]. However, the innovation-policy 
related competencies stay on the national level and the local authority players have a rather insignificant 
role. The innovation creation related competencies lie within the universities as well as R&D institutions 
on both sides of the Gulf. In Helsinki the main players are University of Helsinki, Aalto University, Hanken, 
VTT Technical research centre of Finland, National Public Health Institute and on the Tallinn side they 
are Tallinn University, Tallinn University of Technology (TUT), National Institute of Chemical Physics and 
Biophysics, Estonian Academy of Arts, and University of Tartu (the largest university in Estonia outside 
of Tallinn).
The focus has been on direct, practical cooperation between actors in the research and innovation areas. 
Key areas include joint research and technology programs, researcher training, research infrastructures, 
leading edge science, and student and researcher mobility. This cooperation today mostly takes place 
within major international organizations and communities that also involve other countries, and the trend 
for multilateral cooperation is increasing. Networking and international cooperation have been enhanced 
within the EU framework.
The innovation-related knowledge is created in addition to the educational institutions in the private 
companies. Based on the statistics, the Estonian companies are relatively small in comparison to the 
other countries’ companies operating in Finland. At the same time, turnover per employee is approaching 
that of the EU27 companies, bur remaining slightly below it. Investments from Estonia to Finland are 
significant, but they make up only a fraction of the total investments made by Finland. The amount of an 
average investment by a company from Estonia is almost 4-6 times smaller than that of the countries 
taken as a basis for comparison. At the beginning of 2012, there were 4673 Finnish owned companies 
in Estonia, and of them 3260 were 100% Finnish owned (in 2009, approx. 2800; in 2005, approx. 1700). 
Turnover and the number of employees in Finnish companies in Estonia are above average [17].
In 2005, Estonian companies became interested in the Finnish market. From 2005 to 2010, the number 
of companies increased almost three times. In 2009, there were a total of 1,360 companies in Finland 
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of Estonian origin. Among the top 10 innovation-related companies in Helsinki are Nokia (ICT), Neste 
Oil, SOK (oil): Stora Enso , UPM Kymmene, Kesko (pulp and paper), Metso (retail), Fortum (energy) 
Op Pohjola Ryhmä (finance), Sampo (insurance). The Among the top 10 innovation actors in Tallinn 
are: Ericsson Estonia Ltd (ICT), Eesti Energia Ltd, (energy), BLRT Grupp Ltd; (Shipbuilding), G4S Eesti 
Ltd, (Security) Eesti Post Ltd., Elion Ettevõtted (mail & telecom), Rimi Eesti Food Ltd, Selver Ltd. (food), 
Hansaliin, (transport), PKC Eesti Ltd. (electronics).
There is knowledge sharing and innovative joint cross-border activities aiming at business development. 
There are cooperation projects between technology parks Technopolis Ülemiste (Estonia) and Technopolis 
(Finland). Enterprise Estonia has a permanent representative office in Finland; TEKES in Finland has 
supported Estonian entrepreneurs. Finland has a strong background dealing with high growth companies 
and Estonia has become recognized in this field in a relatively short time. The start-up activities in 
both countries have been supported by several accelerator programs: a joint Finnish-Estonian start-up 
program StartSmart!, Startup Sauna (Finland) and Garage48 (Estonia). Aalto University (Finland) and 
Estonian Development Foundation started a joint Startup program. Both capital cities have their business 
development departments, Tallinn City Enterprise Board and Enterprise Helsinki respectively, which 
support the emergence of local start-ups and also engage in international projects including business 
stakeholders from both sides of the Gulf.
1. 3. Barriers for knowledge-sharing in cross-border cooperation 
3.1 Strategies and policies
Research and innovation policies are in a central position regarding efforts to improve competitiveness 
and wellbeing. In the field of innovation, there are no long-term cross-border joint policies on neither 
national nor local level. 
In Finland in 2010, led by the Prime Minister, the Research and Innovation Council published its research 
and innovation policy guidelines extending to 2015, which form the Finland’s National Innovation Strategy. 
The Government’s innovation policy focus areas include environmental business, the mining industry and 
the forest and bio economy sectors. In addition to industry, the Government is placing a greater emphasis 
on the service sectors as sources of growth [18].
According to the Estonian national policy document “Knowledge Based Estonia. Estonian Research 
and Development and Innovation Strategy 2007-2013”, some sectors, namely ICT, biotechnology and 
materials technology, are selected as priorities for future growth. The measures are directed at increasing 
the productivity and value added by Estonian enterprises, as well as supporting exports growth [19]. 
Research, Development and Innovation strategy 2014-2020 is under preparation, to be finalized in 2013.
Both capitals have their innovation strategies –Innovation Strategy of the Helsinki Metropolitan Region 
and Tallinn Innovation Strategy (2009-2013) but no joint agendas. Since the completion of the project 
“Helsinki-Tallinn transport and planning scenarios”, in 2013 there is a joint strategic document on the topic 
of transport and infrastructure only. However, there is a large number of contact and cooperation building 
activities extending to various fields launched by Euregio with the stakeholders from the   national as 
well as sub-national level with the purpose of furthering cooperation projects. Strategic choices related 
to innovation are often embedded in the economic development strategies of cities in the Helsinki 
Metropolitan Area, and also e.g. in the Strategy Programme of the City of Helsinki 2013-2016 (being 
prepared at the moment).
The innovation policies and strategic documents of both countries have similarities but there is no clear 
sign of any attempt to enhance cross-border cooperation purposefully in the area of innovation. Although 
internationalization is a key word for advancement of competitiveness of both regions, it does not inevitably 
include the cross-border partners.
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3.2 Coordination mechanisms
Since the cross-border innovation system can also be assessed in addition to the knowledge sharing by 
the level of regional competence in innovation, it must be noted that there are differences in responsibilities 
of the public sector and attitudes towards it, including taxation, public vs. private services in Estonia and 
Finland. 
Cross-border activities between Estonian and Finnish capital regions started with the establishment of 
the Helsinki-Tallinn Euregio, as an informal network in 1999 and a formal body in 2003. Euregio has 
served to enhance cross-border integration between Helsinki-Uusimaa region and Tallinn-Harju County. 
This NGO with its political representatives in the management board, civil servants in the secretariat and 
office in Tallinn, has for the past ten years assisted cooperation inside the twin-region. 
Despite the seemingly abundance of interactions, the elite interviews revealed that there is lack of knowledge 
of the other side of the border. Hence large companies and educational and research institutions tend to 
have cooperation with well-known international partners further away rather than proximate cross-border 
partners. In Estonia and Finland, the need to complement the strengths of both sides and promote itself 
as one region is realised due to the small size of the markets. The lack of clear identification of potential 
existing on either side of the border is a barrier for identifying the potential and the relevant actors for 
cross-border partnerships. Although the organisation’s numerous activities include national and business 
partners, the representatives of business organisations not ministerial level are members of the board of 
Euregio. As it is solely financed by the member organisations, it lacks commitment and direct involvement 
from the business community and respective relevant ministries. Harju County, which is the national 
representation of the central government in the region is a member of the organisation to guarantee the 
parity within the organisation and due to the fact that there is not corresponding regional level in Estonia 
like Uusimaa in Finland.  Euregio has an ambitious cross-border strategy for 2009-2013 adopted by the 
political representatives in the board, which includes [20]:
•	 Increased Interaction in Spatial and Regional Planning: Development of transportation systems 
btw Helsinki and Tallinn capital regions;
•	 Creation of an innovative and a barrier-free region with common well-functioning markets:
•	 Remove obstacles to free mobility, support and facilitate developing services for mobile companies 
and labour; 
•	 Develop Twin-region of Arts and Sciences: enhance knowledge based regional integration, using 
the triple helix model.
Despite the very ambitious strategy, the implementation of the actual activities has been left in the hands 
of 1 full-time staff member complemented by the insufficient financial resources. Hence, the necessary 
cross-border knowledge sharing and information flows cannot happen with such scarce resources. 
However, the Knowledge Arena events since 2006 held by Euregio have yearly convened ca 200 cross-
border participants from all sectors of the society and a fruitful knowledge sharing on innovation related 
topics have taken place there. 
As to the other sectors apart from the public sector, there is no cross-border governance model in place. 
All the business and R&D activities are fostered by the actors themselves or the parallel representing 
institutions on both sides of the Gulf. 
3.3 Funding
The existing cross-border innovation cooperation is based mainly on EU funded projects financed by the 
EU territorial cooperation programme Interreg to develop mutual knowledge and conduct exchanges. 
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Participants in these projects are in most cases cities, technology parks or business incubators, 
universities, and individual companies. In addition, there are e.g. cooperation agreements between the 
universities but only bilateral Estonian-Finnish projects are scarce. Public funding sources, such as the 
EU Framework Programme encourages multilateral rather than bilateral cooperation. Most of the financial 
support for SMEs in R&D activities in Estonia is from European Union funds, especially the European 
Social Fund and the European Regional Development Fund. Mostly the Ministry of Economic Affairs and 
Communications design the policies and regulations for allocating the funds. Other organizations, such 
as the Ministry of Education and Research or the Archimedes Foundation, have an indirect impact on 
SME support through national science and research policies.
Hence the main barriers include either lack of funding or asymmetric funding possibilities between Finnish 
and Estonian players. Cross-border cooperation is not prioritized highly enough in different partners’ 
strategies and activities (or the real need is not high enough). 
4.4 Differences in societal background
According to the interviews hindrances to deeper cooperation in the innovation field root in disparities in 
societies.  In Finland there is welfare society and strong trade unions but Estonia is market-orientation 
and has flexible employment rules.  There are also disparities in services, namely a well-developed 
and innovative ICT sector but cheap labor force and services in Estonia versus inflexible systems and 
expensive labor force in Finland. The interviewees also stressed the different working cultures - rigid, 
well-planned, long-term decision-making in Finland versus hectic, fast and irregular plans and their 
implementation in Estonia. The Finnish are known for deliberateness and planning versus the Estonian 
readiness to take chances and to experiment.
4. Conclusions
The aim of the article was to analyse the knowledge sharing and knowledge transfer related to innovation-
centered cross-border cooperation networks for competitiveness in the Helsinki-Tallinn capital regions. 
The presumption of the authors is that the knowledge and sharing of knowledge between the relevant key 
actors from either side of the Gulf is important for planning and executing successful innovation-related 
cooperation, which is mutually beneficial for the participants and also fruitful for the competitiveness of 
the region. However, the innovation-centered cooperation can best succeed when the activities are also 
planned in cooperation and when the barriers for cooperation are acknowledged by both parties. Hence, 
the article analysed the present barriers in the cross-border cooperation and the authors came to the 
conclusion that despite abundance of cross- border interaction, there are few bilateral innovation-related 
activities between the regional partners. The cooperation among educational and R&D institutions is 
rather international in nature. Furthermore, there are parallel similar innovation strategies on national 
and local level with no joint cross-border elements; hence the other side is neglected while envisaging 
the actions in strategies. As to the coordination of the activities, the only formal cross-border coordinating 
body Helsinki-Tallinn Euregio has only public sector representatives in its management body. The 
involvement of the business sector and ministerial level representatives from both sides would be 
helpful in enhancement of cross-border innovation-related knowledge sharing. Regarding the funding 
opportunities for innovation-related cross-border cooperation, they are often scarce, provided only for 
the beneficiaries from one country or focus on bilateral exchanges rather than tangible results such as 
Interreg. The universities collaboration can be funded mostly by EU Framework Programme, which again 
tends to be internationally rather than cross-border focused.
Despite the numerous barriers, the potential for innovation-centered collaboration is there in case the 
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complementary strengths of both sides are taken into account such as the dynamic entrepreneurial 
environment in Estonia and technology-driven products and international marketing capabilities of 
Finland. However, the tackling of the barriers analysed will remain as the object of further research.
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1. Introduction 
The rise of Taiwan as an economic powerhouse in Asia has been an impressive success story. It has 
often been called the Taiwan miracle. Together with Hong Kong, Singapore and South Korea Taiwan 
is seen as one of the powerful Asian tigers. Under a strong government, the country has evolved from 
an agricultural economy to an important high-tech location, with numerous high tech parks and a large 
choice of public and private institutes of higher education being developed all over the country. Since 
the transition to a democratic society in 1987, in the wake of globalization, the country is experiencing 
similar developments like many Western countries. The structure of the economy is changing fast, the 
population is stagnating and aging, and the values of the younger generation are more and more oriented 
towards Western models.
During the last there decades the rise of export-oriented high tech industries in Taiwan has provided well-
paid jobs for a growing number of university graduates and gradually turned the country into a knowledge 
economy. In the recent decade, however, with the rise of high-tech industries in Mainland China, the 
island’s high-tech sector is facing considerable challenges. More and more Taiwanese firms invest and 
produce in the PRC, where they find a much larger market. This in turn affects the local labour market. In 
recent years it has become more and more difficult for Taiwanese graduates to find appropriate jobs in the 
country. They are forced to seek employment outside the country. In 2008, already 10 % of the Taiwanese 
labour force worked in the PRC. Benefiting from language competence many of them run their own busi-
nesses. While the private sector is continuously strengthening the links to the PRC, the government is 
searching for strategies to address the changing context. Universities in the country in turn are exploring 
possible ways and means to adapt to the new situation. In this paper we will 
•	 Briefly portray the role of knowledge industries in Taiwan, 
•	 Set a particular spotlight on Hsinchu, the most important technopolis of the country,
•	 Describe the rise of knowledge industries in the PR China and strategies to strengthen the 
knowledge base in the country,
•	 Analyse the consequences of Mainland China’s knowledge policies for Taiwan’s future economic 
development, and 
•	 Speculate on possible pathways for future development on the island.
The paper relies on own research in Taiwan, on selected accessible publications in Europe and Asia. 
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2. Taiwan: A Concise Introduction 
Taiwan is an 36,000 skm large island on the Southern coast of the People Repblic of China. It stretches s 
are approximately 400 km from North to South and 150 km from  East to West.  With a population of  23.3 
million by the end of 2012, the country has about the size of  Belgium or Denmark in Europe. For centu-
ries the fertile subtropical country’s was inhabited by an endodogenous agricultural society of polynesian 
origin. In the late 17 the century, exactly in 1683, the Qing dynasty invaded the island. The Hakka people 
from the the province of Quangdong on mainland China imported knowledge of small scale rural indus-
tries. During 1895 to 1945 the island was occupied by Japan, which developed the country’s infrastruc-
ture (mainly roads and railways) and public administration. After the war and the invasion of Chiang Kai-
schek’s army, fleeing from China to the island, Taiwan experienced an enourmous economic rise.Today, 
the country is highly urbanized. Approximately 80% of the popuation live in cities. However, urbanization 
is slightly unbalanced. The Northern Region is the largest of the four four geographical regions. There, 
44.5 % of the country’s population are mainly concentrated in the Northern Region (Taipei, New Taipei, 
Taoyuan, and Hsinchu), followed by the Southern (28 %), Middle (25 %) and Eastern Regions (2.5 %). 
Five metropolitan cities (Taipei, New Taipei, Taichung, Tainan, and Kaoshung) are dominating the spatial 
system. They are interlinked by a very efficient highspeed train corridor, generating new modern city 
centres on the urban fringe along a highly frequented corridor from Taipei to Kaosiung. Despit much gov-
ernment suppiort, the East of the island, beyond high mountains in Central Taiwan and facing the Pacfic, 
is still lagging behind, economically as well as culturally. Over the last decades, the pattern of industrial 
development in Taiwan evolved from primary industries (agriculture, forestry and fishery) to an economy 
dominated by industry and services. Supported by the US government, the autocratic system built up 
large scale industries, such as petrochemical, steel and cement industries) and invested heavily in phys-
ical infrastructure (airports, ports, railways and highways). This was mainly done in a few fast growing 
cities in the country, such as Taipei, Kiaoshung and Taichung. Based on strong top-down state-dominated 
policies the country developed enourmously and became gradually one of the most affluent countries in 
the world. Taiwan’s economic development can be divided into six stages: 
•	 the 1950s - In pursuit of stability and self-sufficiency; 
•	 the 1960s - Expanding exports of light industry; 
•	 the 1970s - Developing basic and heavy industries; 
•	 the 1980s - Economic liberalization and technology-intensive 
•	 Development;
•	 the 1990s - Booming development of the IT industry; 
•	 the 2000-2011 - Industrial remodeling and global linkages. 
(Source tbd) 
Knowledge-based development in Taiwan is established well in the fifth and sixth stages.
In 1951 the primary sector had a share of more than 30 % of the Gross Domestic Product (GDP), while 
this sector declined to less than 2% in the year 2000 and though it still employing around 8 % of the total 
labour force.  Following the expansion of various export manufacturing and industrial districts in the 1970s, 
production by secondary industries peaked in 1986, and its proportion of GDP gradually decreased.  After 
the 1980s, following the relaxation of economic regulations in Taiwan and the subsequent exodus of Tai-
wanese manufacturers, Taiwan’s domestic economy rapidly transformed from a manufacturing industry 
dominated economy into an economy focusing on service industries. Today the country is a key player in 
the global ICT industry. This has come to be known around the world as the “Taiwan experience.” 
Between 1952 and 2011, Taiwan’s per capita GDP rose from US$ 213 to US$ 20,122; its GDP increased 
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from US$ 1.711 billion to US$ 466.5 billion; and its foreign trade expanded from US$ 303 million to US$ 
590 billion, the 18th largest worldwide (Source tbd.) .
In 2011, Taiwan was a global top-three supplier of 36 industrial products and the world’s number one 
supplier of 22, including mask ROM, motherboards, notebook computers, cable TV customer premises 
equipment (CPE) , tablet PCs, personal navigation devices, foundry services & packaging, IC testing, 
electro-deposited copper foil, optical discs, and electric wheelchairs & mobility scooters. In its May 2005 
cover story entitled “Why Taiwan Matters,” BusinessWeek magazine highlighted Taiwan’s vital role in the 
global technological supply chain, with the headline pronouncement that “The global economy couldn’t 
function without it.”
During the last decade of the 20th century, Influenced by growing competition in terms of economies of 
scale and industrial division of labour, companies began to outsource their internal functions, leading to 
continuous GDP growth attributed to service industries, exceeding the growth of manufacturing indus-
tries. This trend towards a service industry dominates the country’s economy (see tables 1 and 2). Among 
producer services, growth was most rapid in the finance, insurance and real estate industries. Overall, the 
total contributions of producer services to GDP increased from 20 % in 1986 to 30 % in 2001. The growth 
was particularly significant between 1991 and 2001 (50%), but the tertiary industries together comprised 
only 29 % of GDP during the same period (Table 2). The development of service industries during the late 
1980s effectively absorbed the labour force released by the relocation of manufacturing industries, alle-
viating the influence of job loss. The relaxation of regulations dealing with stock exchange, finance, and 
insurance further caused rapid resource exchange among different sectors.  As the economy continued 
to grow and businesses expanded, the need for professional services such as legal, business and bro-
kerage services grew markedly. The capital city of Taipei is the political and economic and cultural center 
of Taiwan. It acccomodates almost two-thirds of the top 1000 Taiwan Enterprises. They  who benefit from 
the neighboushood to the national planning and decsion-making machinery. Not surprisingly, the city  is 
the clear leader among Taiwan cities in attracting and retaining large international enterprises, though 
New Taipei City, an adminstrative unit created in 2010, to merge all surrounding suburbs of the capital 
city into one city government, is more and more competing with the capital city in terms of infrastructure, 
services, cultural facilities and quality of life.
Table 1  Growth of Producer Services in Taiwan
Number of Employees (1000 persons) Number of Companies 
Service 
Industry 
Total
Transportation, 
Storage and 
Communication
Finance, In-
surance, Real 
Estate and Busi-
ness Services
Service 
Industry 
Total
Transportation, 
Storage and 
Communication
Finance, In-
surance, Real 
Estate and Busi-
ness Services
1991 3977 448 376 218250 12269 29266
1996 4751 472 567 320606 18960 55619
2001 5297 486 749 379124 69352 56057
2006 3395 428 627 361272 29466 80110
Source：Yearbook of Earnings and Productivity Statistics, Directorate-General of Budget Accounting 
and Statistics, Executive Yuan, Taiwan
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Table 2   Structural Change of Industries in Taiwan                Unit：%
Percentage of Operating Revenue of Each Indus-
try in GDP Employment Structure of Each Industry
Pri-
mary 
Indus-
try
Secondary 
Industry
Tertiary 
Industry
Pri-
mary 
Indus-
try
Secondary 
Industry
Tertiary 
Industry
Manufac-
turing
Producer 
Services
Manufac-
turing
Producer 
Services
1986 5.55 47.11 36.35 47.34 19.48 17.03 41.56 34.07 41.39 8.16
1991 3.79 41.07 33.34 55.14 24.76 12.95 39.92 30.79 47.13 9.76
1996 3.19 35.72 27.92 61.09 28.46 10.12 37.48 26.71 52.39 11.46
2001 1.95 38.41 25.57 59.64 30.23 7.55 36.00 27.57 56.45 13.16
2006 1.66 37.26 27.24 61.08 30.27 5.49 34.23 27.42 60.28 13.07
Source：
1. National Income in Taiwan Area of the Republic of China, Directorate-General of Budget Accounting and 
Statistics, Executive Yuan, Taiwan
2. Yearbook of Manpower Survey Statistics, Directorate-General of Budget Accounting and Statistics, Exec-
utive Yuan, Taiwan
3. Taiwan, A Knowledge Society?
Based on Chinese traditions and the influence of Confucian philosophy, the education level of the Taiwan-
ese society is comparatively high. Due to mandatory school education, introduced in 1982 the illiteracy 
rate in Taiwan is very low. In 2011, more than 36% of the population had a junior college and above de-
gree. In 2013, there were 120 Institutes of higher education (universities), mostly private (61%). They had 
been deliberately spread by the state government all over the country to raise the level of qualification in 
all regions. Following the model of the market–led society in the Anglo-Saxon world, education and higher 
education have become a profitable business in the country. 73 of the universities are private, charging 
up to 40,000 for bachelor and 20,000 US dollars, for master degree programmes. However, following the 
pattern of urbanization, the spatial distribution of institutes of higher education is slightly unbalanced. 62 
institutes of higher education, (universities and colleges) are concentrated in the Northern Region, 48 are 
in the South and 31 in the Middle Region’s, while only 7 are located along the coast in the East. Some 
of the national universities can easily meet Western scientific standards, others are rather of regional 
significance to educate and train the required regional labour force of innovative industries and services. 
The universities offer a wide range of programmes, from medicine, biology or chemistry , from economy, 
and business management, from engineering, architecture and design  to fine and liberal arts, and , last 
but not least in a staedily growing field of computer sciences. In 2012, 255,700 students were enrolled in 
these universities, predominantly Taiwanese, though with a growing percentage of students coming from 
mainland China (1800 students in 2012). Language is still a constraint for attracting foreign students, 
though the government is offering generous fellowships for students from abroad.
Linked to univerities are a wide array of public and private research institutions, and numerous technolo-
gy parks. Taipei (26.2 %), followed by Hsinchu (19.3 ) has the highest share of knowledge workers. There 
is still not a clear definiition of knowedge workers. We define them  as employees and self-employed in 
information, media and telecommunication, financial and insurance; professional, scientific and technical; 
education and training; health care and social assistance and arts and recreation services (Yigitcanlar, 
2010).
The Northern Region dominates the Middle, Southern and Eastern Regions in terms of R&D expendi-
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tures and per capita R&D investment. However, in the knowledge-based industry1 firm ratio to all firms, 
Hsinchu,  especially due to the Hsinchu Science and Industry Park (HSIP) is a significant leader (17.6 %), 
Technological cooperation contracts and trade networks originating at HSIP demonstrate that the degree 
of industrial clustering in the Hsinchu area is highest in the integrated circuit and opto-electronics indus-
tries, while the computer and peripherals, and telecommunications industries tend to cluster throughout 
the northern region. However, the results also indicate that the Hsinchu area is characterized by spatial 
proximity or interaction with overseas firms involved in innovative technological interactions. Further-
more, new firms tend to cluster in the Hsinchu area. On maturity, around 40% of these corporations are 
likely to expand further in northern Taiwan during the next three to five years. After five to eight years, 
some firms may even go outside their current cluster and form links with other clusters, especially clusters 
in Mainland China (Fig. 3). In recent years, approximately 30% of firms in the HSIP have already opened 
offices in or shifted production to Mainland China.
The technology parks in Taiwan are modern industrial parks, accomodating clusters of innovative firms, 
research centres and startups working on knowledge-based activities, especially knowledge-intensive 
industries. They include firms engaged in all kind of producer oriented services, such as financial and 
insurance, logistic services, travel, catering, cultural and creative industries. The jobs in the parks are 
mainly in jobs for highly skilled workers in the production of elecetronic devices. 16% are in research and 
development, and another 10% are technicians and supporting staff. In 2012, the technology and science 
parks in the country accomodated around 232,000 jobs.
The success story of the HSIP has been recognized by many countries around the world as a para-
digm worth emulating. Over the years quite a few products coming out of the park have won the coveted 
glory of being the world’s No. 1. The HSIP has thus been hailed as Taiwan’s Silicon Valley. Building on the 
HSIP’s huge success, the government later set up the Southern Taiwan Science Park (TSIP) and Cen-
tral Taiwan Science Park (CSIP). Since these parks have been established in 1999, respectively 2001?, 
they have grown with similar speed as the HSIP. In The North. These three parks now form a complete 
high-tech corridor along Taiwan’s west coast that accommodates any number of technology ventures 
spanning the entire spectrum of the supply chain.
In science and technology perspective, science and technology (S&T) development in Taiwan may 
be divided into two stages: a labor-intensive stage from 1952 to 1985, and a technology-intensive stage 
after 1985. During the earlier period, Taiwan significantly enhanced the international competitiveness of 
its light industries by introducing production, managerial, and marketing know-how from abroad. The later 
stage has been marked by strong government support for applied technological development and by the 
promotion of technology-intensive industries. Taiwan’s progress in S&T development includes the follow-
ing major achievements: Total R&D spending rose from only 1.03 % of GDP in 1985 to 2.90% in 2010. In 
addition, the number of research personnel per 1,000 population rose from 1.3 in 1985 to 7.1 in 2010. In 
2011, Taiwan’s three biggest science parks (the Hsinchu, Central Taiwan, and Southern Taiwan Science 
Parks) had combined business turnover of nearly US$ 66 billion, with 89.9 % of that turnover recorded 
by firms in the integrated circuit and optoelectronics industries. From 1985 to 2011, high-tech-intensive 
products increased their share of total exports from 18.8 % to 51.2 %.
4. Taiwan’s Strategies To Promote The Knowledge Economy 
Rapid economic growth, stable prices and equitable income distribution, are the result of  well tailored 
economic development strategies of thr government, supported by people, who had accepted the auto-
crativ system.  Continuous upgrading of manpower quality has been a key policy o maintaining Taiwan’s 
1 
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economic growth. In 1982, a nine-year compulsory education system was formally established, it helped 
reduce the illiteracy rate from around 10 % in 1980 to just 1.83 % in 2011. With the coming of the digital 
age, the promotion of digital learning has also become a key focus of Taiwan’s education policy. In 2011, 
86.8 % of Taiwan’s households possessed a computer, and the Internet connection rate stood at 81.8%. 
Education policy in Taiwan has focused not only on providing education to all but also on upgrading the 
quality of education. After the liberalization of university establishment commenced in 1996, the num-
ber of universities increased from 67 to 148 in 2011. Meanwhile, the population aged 15 or older with a 
college or university degree rose from 19.3 % to 38.2 %. To ensure the continuous upgrading of human 
resources, Taiwan’s most precious asset, the government will implement a twelve-year national basic 
education system in 2014, emphasize enhancement of our people’s English proficiency, and orient talent 
cultivation toward the needs of a knowledge economy.
Pragmatic and flexible government policies - especially the promotion of social and political stabili-
ty and the adoption of an outward-looking development strateg, have always been an important factor 
behind Taiwans economic success. Whenever new problems have arisen, timely, market-friendly policy 
initiatives have been undertaken to cope with them. 
For more than 25 years, the development of physical infastructure dominated national economic 
development policies. Then, in 2001 the Taiwan government launched an impressive Plan to Develop 
Knowledge-based Economy in Taiwan”  in order to transform the island into a “Green Silicon Island.” 
(CEPD 2001). The strategy, aimed to encourage innovation and foster new ventures as the only way to 
maintain global competitivneess, was based on the assumption that cost-saving in production can no 
longer support continuous economic development. 
The ambituos objectives of the strategy were:
•	 Set up mechanisms to encourage innovation and foster new ventures
•	 Expand the use of information technology and the Internet in production as 
well as daily life
•	 Lay the groundwork for an environment supportive to  Internet use
•	 Consider due modification of the education system in a drive to meet 
development personnel needs by training and importing a sufficient pool of knowledge 
workers
•	 Establish service-oriented government
•	 Formulate precautionary measures against social problems arising from 
transformation of the economy“ ( CEPD 2001) 
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The vision was to „reach a level of development as a knowledge-based economy comparable to ad-
vanced countries within the next ten year“s, and to 
•	 „Raise R&D spending to 3% of GDP, with 30% from the government and 70% 
from the private sector, 
•	 Enhance the contribution of technological progress to account for at least 75% 
of economic growth
•	 Boost government and private spending on education to at least 7% of GDP 
•	 Increase the production value of knowledge-intensive industries to at least 60% 
of GDP 
•	 Strengthen broadband network installation and reduce utilization fees to a level 
similar to that of the United States“ (CEPD 2001).
What is worth noting is the fact that the authors were aware of the social implications which in-
novations policies can bring about. 10 years later it is evident that  unemployment is rising in the 
country (2012     %) , and that quality of life indicators, are receiving more and more importance 
for highly skilled employees in the science parks, and for their families ( Crook 2007).
Almost a decade after the above mentioned strategy had been launched; the CEDP published 
a National Strategic Plan for National Spatial Development. This plan suggested to expand the 
three science clusters into an “industrial cluster corridor“ to gather greater industrial development, 
and to integrate R&D, innovation  and production (CEPD 2010, 12).
5. Hsinchu Technopolis : Taiwan’s Knowledge Hub
Hsinchu Science and Industry Park ( HSIP) is Taiwan’s knowledge hub 2. In 1980 the government of 
Taiwan decided to develop this former fishermen village and central place in a mountainous agricultural 
county as a centre of knowledge (Fig. 4). Besides a huge scien ce and industry park, six Universities 
were established. In 2012?  the park accommodated 477 enterprises, with more than 151,000 jobs and 
approximately annual sales of US$ 40 billion. Over 75 % of employees in the Hsinchu Science Park held 
at least the Junior college, and 2.1 % of employees had doctoral degrees. At present, the HSIP covers 
six locations—the Hsinchu, Zhunan, Tongluo, Longtan and Yilan parks as well as the Hsinchu Biomedi-
cal Science Park—that span a total area of nearly 1,400 hectares. most enterprises  are manufacturers 
2  Hsinchu includes Hsinchu City and Hsinchu County.
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involved in integrated circuits, optoelectronics, computer and peripherals, telecommunications, and pre-
cision machinery. HSIP grew particularly rapidly from 1991 to 2000. This period saw annual sales grow 
twelve fold, the number of companies double, and the number of employees quadruple. The presence of 
nearly 450 companies in HSIP created a strong magnet attracting technical labor, facilitating job mobility 
of professionals3, and also enhancing talent quality via mobile and interactive learning. However, the 
generation and diffusion of innovation depends increasingly on new technologies, which are not merely 
generated through the learning of internal R&D laboratories, but increasingly are generated through 
high-frequency interactions, communications, networking, and information exchange between compa-
nies and other academic and research institutions.Based on the boiling development of HSIP in last two 
decades,  the average current income of employees in the park has doubled. 77 % of all households in 
Hsinchu have internet facility and 80 % a personal computer at home.
The Industrial Technology Research Institute of Taiwan (ITRI), located near HSIP, provided government 
support during its embryonic stage. It was created in 1973. Since its inception, it has trained more than 
70 chief executive officers, incubated 165 start-ups and accumulated over 10,000 patents. Currently, it 
has 13 research units and centres and over 5000 researchers and professionals.
。
Approximately 25 % of the 171 companies added during 1990 to 1999, the most rapid period of growth 
and expansion of HSIP, were spin-offs created through this know-ledge infrastructure. The level of com-
prehensiveness of a supporting environment facilitated the formation and the survival of numerous spin-
offs or start-ups formation, and strengthened  regional self-growth. Theryby  KIBS acst as a critical in-
terface in creating a comprehensive supporting environment for self-growth. Additionally, out of the 21 
companies successful incubated by the ITRI Incubator from 1997 to 2001, 60 percent chose to locate 
in the Hsinchu area (including HSIP). Of the 30 successfully incubated companies from 2002 to 2006, 
(nearly 80% located in the Hsinchu area (including HSIP). By 2009, over 80% of the 94 successfully 
incubated start-up companies chose to locate in HSIP or near ITRI and HSIP (Fig. 5). In sum, start-up 
companies initially were mostly located in HSIP.  Following 2005, start-up companies began to cluster 
near Hsinchu, and then expanded northwards. This pattern demonstrates that spin-offs of start-up com-
panies instigate the continuous local diffusion, accumulation, and re-generation of new knowledge.Thus, 
professional trained or start-up companies incubated by ITRI or related universities chose to locate in 
HSIP or nearby, crossing the spatial boundaries of the Hsinchu cluster and related industries to continue 
to expand outwards. The analysis of various newly created local KIBS simultaneously with the growing 
number of companies in HSIP also shows that the number of companies grew rapidly in HSIP from 1996 
to 2001. Annual sales have increased significantly since 1994, heavily influenced by the proactive par-
ticipation of ITRI and intensive spin-offs since 1986. The accumulation of such interactions stimulated 
demand for and dependence on KIBS, further contributing to demand for various types of specialized 
support.The population of the Hsinchu region is concentrated along highways and major interchanges 
owing to the dynamics between the promotion of transportation accessibility and the pulling effect of 
individual proximity. To attract knowledge workers from Taipei and even Taiwanese experts from the US 
and other country modern residential quarters, -some are gated communities-, international kindergar-
tens and schools were built in the precincts of the park. However, the regional spatial growth stimulated 
by HSIP is not unlimited.  A geographic spatial boundary exists based on knowledge acquisition at work 
and interactive learning associated with housing purchase information search. In 2013, the population of 
Hsinchu is around 960,000. It is still growing by 1.5% anniually. ( In 1980 or so is was below 500.000) Un-
der this situation, regional spatial growth not only exhibits outwards geographic expansion of population 
and housing owing to transportation accessibility, but is also influenced by pull effects of spatial proximity 
with internal social and identified proximity as key factors, while Is this really important It sounds very 
theoretical , can you express it with less sceintific jargon?external cognitive factors benefit interactive 
learning and thus strengthen social proximity.
3  Regarding high-tech personnel turnover, around 62% of such personnel in HSIP changed jobs every 1-3 years (Hu, 2008).
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6. The Evolution And Future Development Of Knowledge Industries In Chi-
na
Traditionally education is a key concern of the Chinese society, and access to the Chinese administrative 
system and, later on, o a renowned university has always been important for young Chinese and their 
supporting families. Since the first Western style universities were established in 1912, modelled on Ger-
man universities (Cui 2013,41), the number of universities in the country has gradually grown. In 1931 
there were 39 universities in the country (Zhou 2007). When the Maoist government took power in the 
country a large number of new universities were established all over the country, to provide access for 
the rural population to higher education, and to train highly educated workers for agricultural and local in-
dustrial development. They offered education in agriculture, engineering, and teachers training, and were 
overviewed and administered by the respective sector ministries, and they were built after Soviet gated 
campus models. Already during that time the educational zone on the Northwestern fringe of Beijing was 
planned. Today, this zone, the Haidian district) accommodates the leading Chinese universities and a 
huge technology park is one of the knowledge excellence clusters in China. (Cui 2013, 46).
Hand in hand with the enormous economic transition, which started in 1980, China has experienced an 
astonishing advance in developing its knowledge base. Universities play an important role in Chinese 
innovation policies. Over the last decades the number of universities and university students skyrocketed. 
In 1980 1,1 million students were enrolled at 675 institutes of higher education in the country, in 2010 it 
were 22,3 million students at 2.358 universities (NBS 2011). The number of universities in the Shanghai 
mega region, for example, almost doubled between 2000 (379 and 2010 (66) .And the number of stu-
dents grew from 227.000 to 516.000  (Cui, 82).
The system of higher education China has gradually been reformed since the1980s. Universities were 
endowed relative autonomy and the same legal states as enterprises. Universities could merge, establish 
private universities and partner-ships with local institutions and corporations, and even build, in cooper-
ation with local governments  their own university towns (Cui 2013, 49). Local governments could estab-
lish their own local universities according to local economic and social development plans. Public sector 
credit system allowed them to expand local universities and build technology parks. Universities became 
a key factor in local development policies and higher education became a business, from which many 
stakeholders in cities benefitted. To curb this excessive instrumentalisation of higher education for local 
profits, in 2006, the Ministry of Higher Education resumed a stronger controlling role. Though all over 
the country property speculation has already created a considerable surplus of  educational buildings for 
education, research and technology transfer and infrastructure at the costs of education and research.
Consequently the Higher education system in China is highly polarized . There are a large number of 
excellent universities, mainly in the big mega-regions of the country, and an even larger number of insti-
tutions, which have more a local function. 
However, the Times Higher Education Survey in 2013 stated that 21 Chinese and Hong Kong universities 
are among the best 100 universities in Asia, gradually catching up with Japan. 3 universities (Beijing, 
Tsinghua and Hong Kong) are even among the 100 best universities in the world, at least ranked on the 
basis of measurable indicators, such as citations, research funds, international outlook or “industry in-
come innovation”. (THE 2013).
Besides, educating and training a qualified labour force for the advancement of the Chinese society, uni-
versities in China have a special economic role for local and regional development. In 1999 the govern-
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ment strengthened the role of universities in the national innovation system by encouraging university-in-
dustry linkages through a legal framework.  The regulation made the movement of researchers between 
universities and private enterprises easier, and secured that they can participate in the profits made by 
their research. (Cui 2013,62). Thereby science parks paly an important role. As in Taiwan have been a 
particular economic policy of both central and local governments, inspired, as elsewhere in the world by 
the success of science parks in the US (Stanford) and UK (Cambridge).  In China they are established 
with the expectation, that these parks offer the right environment for researchers and graduate students to 
develop new ideas for products and services for local and regional enterprises, many of which are univer-
sity owned. The first such park was the one launched in 1988 in Zhongguancun in Beijing, which is now 
the biggest in the country. By 2010 there were 86 university-based science parks in China, among which 
11 were concentrated in the Shanghai city region (Cui 2013, 67). The science parks provide consider-
able financial income for universities and their related university enterprises. From this close relationship 
the universities benefit. They gain reputation, can expand their budgets and promote new programmes 
and research labs. The enterprises can recruit competent “tailor-made” labour. The university graduates 
find qualified jobs and the local governments benefit from the image of the knowledge complex and the 
tax paid. University owned enterprises are a particular feature of the Chinese knowledge system. In the 
year 2000 the universities in China owned more than 5000 enterprises. Their number, however, declined 
slightly after the central government expressed some concerns about the extensive business attitudes of 
universities and encouraged to de-link the relationship.
The evolution of the knowledge system in China will continue, even of the speed of the change in the 
last two decades may slow down.  However, following the impressive market-driven quantitative expan-
sion of the knowledge system, a further qualitative improvement will prevail. Research and development 
will further internationalize and gain competiveness with research in Europe and North America, With 
government sponsored policies to encourage the re-migration of scientists from foreign universities and 
research centres, language constraints will gradually disappear and research will become more compet-
itive, particular in areas, such as medicine, biology, engineering or computer sciences. Already in recent 
years the number of patents st has risen and the number citations in international scientific journals has 
doubled.
There are several areas, where technological innovation plays a paramount role in China’s economic 
development. Thereby six areas of knowledge innovation receive particular political support of the gov-
ernment:
•	 High-speed railways: Within an impressive short time period, China developed its own high-speed 
railway technology. Drawing on international experience Chinese engineers succeeded to de-
velop and successfully implement their own system, which can compete with French, German 
and Japanese technologies on the world market. Behind this success is a remarkable innovative 
research and development competence, from which Chinese enterprises will significantly benefit.
•	 Automotives: Joint ventures with foreign corporations in the production of automobiles have 
speeded-up the development of a huge motorcar industry. Learning from such cooperation, and 
benefitting from the acquisition of foreign corporations  (e.g. Volvo) and their technological compe-
tence, Chinese corporations are strengthening their innovative technical and design competence, 
and prepare to conquer world markets with Chinese brands. 
•	 IC technology:  with incredible speed, IC-technologies have spread over the country, Mobile 
phones, PCs , I-pads , Internet uses increase year by year. China has its own search machine 
(Baida) which is used by more than???? million daily. One of the biggest computer brand is Chi-
nese (Lenovo). Apple computers, i-phones and I-pads are produced in the country (partly under 
Taiwanese ownership and control. The communication infrastructure in the country is well devel-
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oped. In contrast to earlier times, when China was just a cheap  producer of IC technologies, the 
country is gradually increasing its share in IT technology development.
•	 Space, aviation  and military technology:  Still behind Western competence and experience, Chi-
nese space and aviation technology is catching up. Airbases are already assembled in China. The 
development of own aircrafts is proceeding. Political ambitions to strengthen the military power 
of the country provide considerable financial for research & development in all defence related 
technologies. The demand for innovative competence in these fields is enormous. The required 
financial means for R&D in this field seems to be unlimited.
•	 Energy: Forced by the scarcity of natural resources, China is exploring ways and means to de-
velop alternative energy. Solar energy is one such field. Already world market leader in the mass 
production of cheap solar panels, China will is going ahead to link such experience with more 
innovative products and processes, and sell such technologies in the world market. 
•	 Environment: Economic growth, rapid urbanization and the rising mobility of a huge middle class 
has considerable impacts on the environment. Strategies to address these impacts combine val-
ue changes and new technologies in the wise utilizing of natural resources. While changing be-
havioural values in China seems to be difficult, the Industry’s enthusiasm to develop resource 
conserving technologies, driven by a huge Chinese market, will find much political and financial 
government support. 
Such observations demonstrate that Chins is no longer just a work bench for cheap production, while 
innovative technologies are developed outside the country. One more observation should be added. Cop-
ing with the consequences of rapid urbanization for the Chinese society, and managing urban infrastruc-
ture and mobility in the continuously growing number of large cities, requires new “smart” approaches tu 
urban development. The smart city paradigm, targeting such challenges, has already found much political 
support in the country. Innovative IC technologies for running smart cities will be another field, where en-
dogenous Chinese knowledge capacity will be sought after.
7. Challenges Of The Knowledge Economy In Taiwan 
Under the growing competition of China, the knowledge industry in Taiwan is facing considerable chal-
lenges. The most serious challenge for the country is to accept that the policies of the past, focussing 
on physical infrastructure development and the development of science parks may not be sufficient to 
prepare the country for the competition with China, a competition the country can never win. The most 
obvious challenges the young knowledge system in Taiwan is facing are:
•	 More and more Taiwanese enterprises produce in  China and reduce their production in Taiwan. 
Growing labour costs in Taiwan and lower production costs are just two reasons, the potential of 
the big market in China is a third one. The growing liberalisation of the economy in China, and re-
duced tension between Taiwan and China makes it easier to manage enterprises in two locations. 
•	 Chinese enterprises offering comparable products are increasingly getting more competitive on 
the world market and compete, with increasing success with Taiwanese firms and enterprises. 
Lenovo is just one example. This in turn puts even more stress on productions costs and requires 
additional outsourcing to cheaper production sites in China. In addition, more and more expertise 
is transferred to Chinese location, resulting a vicious circle of qualification, respectively dequali-
fication.
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•	 The public, and even more so the private universities in Taiwan have come under pressure to at-
tract sufficient students. Relying on enrolment fees, they have to curb programmes or do not have 
enough funds to develop better profiles and higher degree programs. This in turn weakens their 
attractiveness for Taiwanese, and even more so for foreign students. More and more Taiwanese 
students grasp the opportunity to study higher degrees in China and benefit from the prospects of 
a much bigger job market in the country. For the time being, merging universities seems to be the 
uncomplicated recipe to address this challenge, though obviously, this is not enough.
•	 With the gradual transfer of production to China, Taiwanese enterprises seem to have less reason 
and willingness to contract research to Taiwanese universities and their research outlets. This has 
financial implications for the institutions and erodes the job market for qualified graduates and re-
searches. The better qualified and more mobile graduates seek employment in China, with nega-
tive implications for the local research and development capacity in the established science parks.
•	 Like the universities, the Science parks, once the flagships of structural modernization in Taiwan, 
are facing growing pressure from similar establishments in China . They have to develop strate-
gies to remain attractive for highly qualified research and development staff ( and their families!) 
Besides salaries and job satisfaction, quality of life concerns are getting more important and force 
local governments and management boards of science parks to review and revise their policies.
These challenges require long-term strategic thinking and policies. Under ongoing political tensions be-
tween the two countries, It is certainly not easy to set priorities and find balanced solutions.
8. Outlook: Pathways For Future Knowledge Development In Taiwan 
It is obvious that both countries benefit from the gradual economic integration of China and Taiwan. Tai-
wanese enterprises have better access to the huge market in China and via China also to the world mar-
ket. China benefits from the technological innovations developed by Taiwanese industries and applied 
research institutions. 
Three mutually interlinked strategies to future knowledge development in Taiwan show the pathways to a 
successful continuation of the Taiwan miracle. 
•	 Policies to raise the qualification of the labour force have to receive priority. What seems to be re-
quired is to combine scientific with professional qualifications, jointly conceptualized and organized 
by innovative industries, basic and applied research institutes and liberal universities beyond narrow 
technical specifications. Only with a continuously better qualified creative labour force Taiwanese 
knowledge industries can remain innovative and competitive. The gradual transition form hardware 
to software development is one necessity must To achieve such improvements, a further profiling 
of universities at the post-graduate and the post-doc level is indispensable. Such profiling policies 
require closer networking and cooperation with foreign institutions of higher education and research 
supported by generous government programs in selected fields of innovation. Attracting more foreign 
students and researchers to enrich intercultural communication and understanding the communi-
cation are an essential dimension, as well as the identification of profiles, which enhance particular 
endogenous Taiwanese potentials and identities. In this context, Taiwanese institutions, benefitting 
from longer intercultural experience and language could serve as hubs for European-Chinese link-
ages.
•	 To hold this highly qualified labour force in Taiwan, policies improving the quality of life at the loca-
tions, where the qualified labour force is required, are essential. Job satisfaction has much to do 
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with the quality of work and living spaces. This in turn suggests that much more emphasis has to be 
dedicated to the qualitative improvement of the urban environment in a wide range of urban actions 
fields, from access to urban infrastructure, to the quality of the built environment, from time saving 
mobility concepts to cultural and recreational facilities. The intelligent application of the smart city 
concept, which is getting so popular in China and in Western cities, could be used as a catalyst to 
make city quarters in Taiwan more attractive. Moreover, investing in energy efficiency to reduce the 
dependency on energy import and modernize the cities, could make Taiwan a model for a resource 
efficient society in Asia, and open-up new applied export fields. This could be done together with the 
urgent physical modernisation and visual beautification of city quarters.
•	 A third pathway are policies that gradually reduce the dependency of Taiwan on those technologies 
and industries, which in the past fostered the economic success of the country. While maintaining 
a high degree of creativity and innovation, and learning from the factors of success in the IC sector, 
new areas should be explored and gradually developed and promoted. One such area is certainly 
the food sector, which traditionally is a field, very much identified with Taiwan.
Recent developments allow an optimistic outlook. The have opened windows of opportunities for Taiwan 
to reduce political tension and open-up corridors for cooperation. On 22. June 2013 China and Taiwan 
signed a pact to boost cross-straits service trade:
„ Companies from the Chinese mainland and Taiwan will have greater access to each other’s service 
sectors as commercial ties strengthen across the Taiwan Straits, after the signing of a new draft trade 
agreement on Friday. Under the agreement — signed by Chen Deming, president of the mainland-based 
Association for Relations Across the Taiwan Straits and his Taiwan counterpart Lin Join-sane, chairman 
of the Taiwan-based Straits Exchange Foundation — the mainland will open 80 service sectors to Taiwan, 
and Taiwan will open 64 sectors to the mainland. China and Taiwan signed The sectors most likely to 
benefit from the new agreement include commerce, telecommunications, construction, the environment, 
health, tourism, entertainment, culture, sports, transportation and finance. The draft allows companies 
from Taiwan to take controlling stakes in joint ventures in the mainland, streamline approvals and expand 
geographic operations in sectors including banking, hospitals, construction and tourism“ .(China Daily, 
22-06-2013)
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Abstract - Social capital is concerned with the resources that individuals, community groups, 
institutions and organizations derive from their participation in networks. In particular, application 
of social capital models and network concepts to clustering for knowledge transfer conveys 
the idea that proximity matters. These concepts have even more impact in borderland regions 
that continually witness the stream of travellers and longer-term migrants, as well as the transit 
of goods, symbols, and technologies. It actually conveys different shapes of transactions and 
translations of human, cultural, intellectual, political and economic wealth from groups to 
networks, from consortia to clusters. In such intriguing context, enhanced definitions of social 
capital through clustering, norms, edges and borderland territories is advanced in this paper 
presentation. A specific account of social/relational capital in a borderland context is expected 
to shed some light on how creativity and innovation leverage and add value for the development 
of cities and communities. Hence, by using a KBD framework, and the Mexico-Texas border as a 
context, the paper aims to shed some light on how knowledge-intensive clustering communities 
(such as HEIs and other local actors) are building communities “at the edge” in the knowledge-
based arena.
Keywords - Knowledge-City Capitals System, Social/Relational Capital, Social Norms, Borderland 
Knowledge Cities. Innovation Clusters 
1. Introduction
From a sociological perspective, the construction of robust yet adaptive social forms of organization is 
an ever-challenging task (Giddens, 2002). However, emerging shapes and concepts like knowledge-
based networks and clusters with those characteristics have been identified. Likewise, they have gained 
significant attention in both the academic and practitioners’ literature. Some of them have addressed, 
amongst other dimensions, the quantity, quality and density of the links between knowledge-intensive 
institutions (such as universities and research centres) and the socio-ecological environment into which 
they are embedded (Wolfe, 1997, 2002, 2006, 2009; Granovetter, 1973, 1985, 1992). Indeed, drawing 
upon previous work in the knowledge-based development (KBD) field, an application of social capital 
models and network concepts to clustering for knowledge transfer conveys a strong awareness that 
proximity matters. 
In those models, emerging paradigms of a “learning economy,” and a “knowledge-based economy” have 
been recurrent. Moreover, knowledge-based frameworks that involve regional innovation systems and/
or clustering for development (Wolfe, 2002:5) assume learning as knowledge-generative and innovation-
led, in which “social processes engage people in mutually beneficial dialogues and interactions” a kind of 
“learning-through-interacting” (Johnson 1992; Lundvall 1992). These perspectives presuppose the social 
nature of learning and innovation. Embedded in Social Capital perspectives, these processes seemingly 
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work best when “partners involved are close enough to one another to allow frequent interaction and the 
easy, effective exchange of information” (Wolfe, 2002; 2004, 2009). Moreover, it is believed in these models 
that innovative capabilities are sustained through regional communities that share a common knowledge 
base. “The regional level is critical because the factors of space and proximity contribute to the kind of 
tacit knowledge and the capacity for learning that support innovation” (Wolfe, 2002; Granovetter, 1973). 
Regions seemingly generate a “collective learning process leading to the rapid diffusion of knowledge 
and best practice” (Nauwelaers and Reid 1995, in Wolfe, 2002:6) that links social (societal) learning to 
knowledge, knowledge to innovation and innovation to development altogether, as advanced in the next 
paragraphs. 
Following such lines of thought, this paper examines the knowledge-generative capabilities in a regional 
system of innovation, in which clustering and social learning are paramount to trigger development. It 
stems from an on-going research that overviews the relationship between knowledge-based network 
structures and (knowledge-generative) learning in the highly-challenged context of the Mexico-Texas 
borderland. The paper aims to characterize existing knowledge-based structures within the regional 
system through the lense of a KBD framework. This, in order to identify if learning capabilities, norms and 
knowledge-based scaffolding are actually being built, independently of public policy focus on advancing 
KBD models. In such aim, this paper will set out to explore what we currently know about the clustering 
process in the Mexico-Texas borderland region and will aim to lay out a research agenda to further the 
on-going collective efforts in the field.
2. Social Learning, Networks and Clusters
Social capital is a wide but elusive concept that allows multiple conceptual meanings and practical 
applications. Hence, for the purposes of this paper, we will make distinctions of the kinds of networks 
that not only foster social capital, but also shape learning and knowledge-generating structures, 
albeit intangible, as those observed in knowledge-based networks and innovation clusters. Scholars 
like Nahapiet and Ghostal ((1998), in Cummings, et.al., (2003)) have made distinctions between the 
structural, cognitive and relational dimensions of social capital. In a framework developed by Norman 
Uphoff and Wijayaratna (2000) a range from structural manifestations of social capital to cognitive ones 
are clearly shown (Grootaert and Van Bastelaer 2002). It is thought that Structural social capital facilitates 
mutually beneficial collective action through established roles and social networks supplemented by 
rules, procedures and precedents (Hitt et al. 2002). All these social capital caracterizations on emerging 
social structures are clearly sensitive to their corresponding ecosystems. They express its full complexity, 
and consider actors in it as complex, adaptive systems, accompanied by organizational/institutional rules 
that are continuously reconsidered and adjusted to match the complex and ever-changing environment. 
Some of these structures are known as networks.
The study of types and nature of networks focuses not only on actors, stakeholders and/or agents 
activities within the network. It also extends its observations to patterns of interaction, and the kind of 
network structure they actually build (Friedkin 1981). Since the network structure is assumed to affect the 
behaviour of the individuals and the quality of their interactions, we need to keep an eye on members´ 
arrangements, capabilities and performance, and the interplay between them.
A relevant framework to observe this has been scketched by Carlsson and Sandström (2008). They have 
combined notions from policy network theory, institutional theory, and social capital theory, to build a 
model that suggests how a network structure can be related to performance using two primary network 
concepts: network closure and network heterogeneity. The concepts of closure and heterogeneity were 
adopted from Burt (2000) while both of these concepts stem from previous notions coined by Granovetter 
(1973), Coleman (1990), Lin (2001), Reagans and Zuckerman (2001) and Reagans and McEviliy (2003). 
Network closure describes how well-connected a network is, either directly by the existence of many 
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contact links or indirectly through a central actor coordinating the management activities. Network 
heterogeneity refers to the diversity of actors involved in the process and their level of cross-boundary 
interaction. More specifically, the concept reflects how many different organisations and/or sectors 
that are represented in the network and to what extent collaboration takes place among people with 
different affiliations (Carlsson and Sandström, 2008). Clearly, the nature of networks affects individual 
and collective performance to various degrees (Sandström and Carlsson, 2008).
Like networks, learning is assumed to be a profoundly intrinsic social activity:
Learning is the foundation of who we are (becoming). It is social because our human nature is social, 
not just because (or when) we interact with others or use certain tools (Wenger, 2009).
  
This notion of learning was introduced by Etienne Wenger in 1998, following a long tradition of learning 
as a social process of development. Wenger, and Jean Lave both pioneered work on the Communities 
of Practice (CoPs) concept. They advanced that people in CoPs could “develop the capacity to create 
and share knowledge”. In time, these notions of social learning led to conceptualize “multi-scale” (social) 
learning systems known today as constellations, the precursors of clusters. Clusters are thus embedded 
in a social ecosystem of Learning that “requires strategic conversations with a focus on substance rather 
than form. It requires individual and collective accountability”. (Wenger 2009). Accountability is perhaps 
the central challenge for 21st-century organizations in all sectors that are concerned with systemic 
learning and innovative capability (Wenger, 2009, Wolfe, 2009).
However, even if two key strategies for regional development through innovation have been identified, 
their definitions are still elusive. Those two strategies are Regional Systems of Innovation building and 
Clusters of Innovation development. While the first has been identified as “the constellation of institutions 
at the regional level that contribute to the innovation process is labeled the regional innovation system 
itself (Braczyk, et al.,1998w), the second is still difficult to grasp. A Regional System of Innovation is 
clearly identified with the set of institutions, both public and private, that produces pervasive and systemic 
effects which encourage firms within the region to adopt common norms, expectations, values, attitudes 
and practices — in short, a common culture of innovation that is reinforced by the process of social 
learning (Wolfe, 2002:6). Hence, definitions of a Regional Innovation System vary, but for this paper 
purposes, it will be defined as “the set of economic, political
and institutional relationships occurring in a given geographical area which generates a collective learning 
process leading to the rapid diffusion of knowledge and best practice” (Nauwelaers and Reid 1995, in 
Wolfe, 2002:6). 
However, to consolidate a definition for cluster, and innovation cluster in particular has been elusive 
both in the academic and practitioner literature. For the purposes of this paper, and following Michael 
Porter’s (1990) views, a cluster can be defined as a specific spatial industrial organization based on two 
main dimensions: (a) The links between actors in terms of geographical proximity, of complementarities 
and of trustworthy relationships building; and (b) The existence of both competitive and co-operative 
interactions amongst the co-localized firms (Hamdouch, 2008). As for our case example, Does a relation 
truly exist between network closure and the ability to set and enforce rules governing the resource? Does 
heterogeneity really promote the existence of ecological knowledge? Thus, do high levels of closure and 
heterogeneity increase the adaptive capacity of governance systems?
3. The context: Monterrey’s Capitals
Monterrey is the capital city of the State of Nuevo Leon, in the northeast Mexican territory, located at a 
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three-hour driving distance from the Texas (USA) border and about a twelve-hour drive from Mexico’s 
capital city. Today, a network of highway and railroad systems connect Monterrey to four borders crossing 
in Texas and to all mayor cities and seaports throughout Mexico, making it an epicentre for commerce 
and business. Nevertheless, this Mexican northern city has not escaped its borderland condition. Its 
geographically isolated location between two massive chains of mountains, striking outdoors and ever-
green hills is a core part of its capitals, as well as its citizens’ resilience and the collaborative relationship 
they have traditionally developed with their Texan neighbors.
Monterrey as a city was founded in 1596 by a handful of Spanish Sephardim migrants who reached 
the farthest north eastern post between Mexico and the United States of America known at the time. 
Emerging from extremely difficult beginnings, the first two hundred and fifty years of the city’s historical 
background elapsed uneventful. With very slow economic growth, Monterrey saw its early development 
as a community primarily dedicated to an agricultural-based economy. However, in the second half of 
the nineteenth century, Monterrey initiated its development trends: first as a commerce and trade centre 
evolving later into an industrial hub. During the US Civil war, (1861-1865) commerce in the city-region 
increased significantly, based on intense trading operations with the southern US Confederate States.  By 
then, the first large textile mill of the emerging Monterrey industry had been in operation for seven years. 
In 1890, a brewing company began operations in the city, thus creating additional ventures that emerged 
to supply the brewery’s raw materials such as paper and cardboard box mills, glass bottles, labels, beer 
cans and caps and eventually a steel mill, among other products. This set in motion the industrial areas 
of specialization (beverages and food processing is one of them) that characterize Monterrey today. The 
city’s consolidation started to take place by 1900, when local entrepreneurs established the first steel mill 
in Latin America. The mill developed a cluster of metal-mechanic plants and shops, foundries, household 
appliances and other related operations, thus creating an significant industrial area of specialization 
and a metal-working culture in the city-region. Later on, a prominent entrepreneurial venture launched 
a substantial steel production in 1945, innovating an iron-casting process to eliminate the use of blast 
furnaces for steel production. It soon became a patented process licensed to several countries of the 
world, and consolidated Monterrey as the steel capital of Mexico. 
During the twentieth century, industrialization process brought growth and development to the city, 
also conveying key social policies. Education, housing, medical assistance in company clinics were 
by-products of the expanding industrialization of Monterrey. Moreover, it genuinely created and rooted 
peculiar business ethics and an entrepreneurial culture which highlighted values based on concepts of 
hard work and savings as an indicator for productivity. For instance, the income per capita in the city 
today almost doubles the rest of the country’s average, keeping the competitiveness indicators steady. 
Such business ethos, along with Monterrey citizens’ resilience and vision, has translated into favourable 
business indicators and regional wealth. Today, the state of Nuevo Leon’s population totals today 4.3 
million inhabitants, of which the city of Monterrey concentrates above 90% of total population. Likewise, 
a significant number of the key socio-economical activities of the region are also concentrated in the city, 
as shown in Figure 1. 
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o Manufacture: $16.4 Md USD (11% of total production in Mexico).
o GDP: $69.2 Md USD (7.6% of Mexico’s GDP).
o Exports 2007: $17 Md USD.
o GDP per capita: $16,000 USD ($8,000 USD above national average).
o Foreign Domestic Investment: $1.5 Md USD avg/year (Mexico’s 2nd place).
o Foreign ventures: 2,000 foreign companies established in metropolitan area.
o Employment: 145,000 jobs created between 2006 and 2007.
o Education: Highest average of educational completion ratio in the country.
10.1 years in Monterrey vs. Mexico’s national average of 8.7 years.
	93 Higher Education Institutions (private & public HEIs).
	Over 150,000 enrolled students.
	60 Bilingual Schools.
o Technical Training: 213 Existing Technical Programmes.
	52,000 enrolled students.
Figure 1. Nuevo Leon’s Capital: Monterrey’s Key Figures.
In short, Monterrey’s business culture has managed to establish a tacit agreement between labour and 
entrepreneurship (now embedded in the city-region) that has attracted specific industry clusters as today’s 
backbone of Monterrey industry. Such clusters are: Beverages, Glass, Food Processing, Petrochemicals, 
Cement, Steel, Household Appliances, Automotive, Electronics & Telecommunications. Other emerging 
clusters are software, bio-medicine, Aeronautics and Mechatronics. Indeed, Monterrey, as the capital 
city of Nuevo Leon has thus become a Mexican leading urban community in the 20th Century, with a 
prominent (iron & steel-based) industrial, commercial and educational potential in the Mexican context.
3.1 MCIC Project Background 
With such prominent position, Monterrey has nevertheless been both at the leading and bleeding 
edge of Mexico’s socio-economical history. Shaped by its unique geo-historical conditions, Monterrey 
has developed original forms of human collective capital, defined and characterized by its condition of 
‘borderland’. Despite notorious poverty pockets throughout the region, Monterrey’s recent government 
initiatives were seeking to converge one of Mexico’s most thriving local economies with the oil-powered 
economy of the Texan US border (Nuevo Leon, 2004). This was an attempt to re-define the Mexican-
American border, creating a corridor of opportunities for collaboration within the contradictory, yet 
simultaneous processes triggered by the North American Free Trade Agreement (NAFTA) (Pavlakovich-
Kochi, et.al., 2004). Unlike the Juarez-El Paso or Sonora-Arizona borderlands, Monterrey’s leadership 
has sought to develop strong relationships with its Texan neighbours through business-led and academic-
led co-operation, made possible by the core strengths of the city’s educational and university system, as 
identified by Wolfe (2004, 2009):Whereas most analyses of university-industry links focus primarily on 
the processes of creating and transferring knowledge from universities to industry, the university, in fact, 
plays a much broader role as a key institutional support for the development of local innovation systems 
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and cluster development. A key role for government apparently lies in strengthening the governance 
capacity at local and community levels so as to deploy its enabling powers more effectively to promote a 
process of social learning among firms and local institutions. (Wolfe, 2004:119). 
Back in 2004, the regional State Government engaged the whole region into the Project Monterrey: 
International City of Knowledge. It became one of five core strategic initiatives of the 2004-2009 Nuevo 
Leon State Government Administration (http://www.nl.gob.mx). The project’s objectives and main lines of 
action are described in the Project’s Manifesto (Monterrey: International City of Knowledge), the Project’s 
webpage http://www.mtycic.nl.gob.mx/index.html ; and the document describing the five strategic 
initiatives, (downloadable from  http://www.nl.gob.mx/?P=intro_cd_conocimiento ). The corolary of the 
MCIC initiative yielded a number of reports and documents, one of which is Monterrey´s Capitals System 
(derived from GUCS) taxonomy of the city as Monterrey: International City of Knowledge (MCIC, in 
Spanish originally). The project triggered an on-demand diagnosis of Monterrey’s tangible and intangible 
capitals. This resulted in the first illustrated capitals-dashboard and a laboriously integrated Value Capitals 
Report for the city of Monterrey. Such Report became the first public effort to generate an overview on 
Monterrey’s system of capitals for public policy purposes, aiming to provide a systemic perspective of 
the complex interdependencies between the many and diverse dimensions of urban value categories in 
the city of Monterrey. After 2006, a shift in government and public policy has led the initial MCIC initiative 
more and more into the clustering of resources available. It seemed that the Clusters of Innovation 
strategy in Monterrey developed strength during 2008 and 2012, and in today’s economic landscape of 
the region they have a prominent place as representing virtually the only remaining knowledge-based 
initiative taking on the heritage of MCIC and the KBD programmes of the previous government. It is then 
of paramount importance for the purposes of this research to observe how the knowledge-based networks 
in Monterrey, as well as its clustering strategies and its Social Learning practices in the Mexico-Texas 
borderland region yield to advancements in a context challenged by pervasive poverty and inequality, 
climate change and violence.
4. Methodology: GUCS Framework and the KNP Tool
Amongst KBD approaches, the strategic framework provided by the identification, valuation and 
systematic development of the city’s traditional and knowledge capital in an integrated way, supported 
the MCIC analysis (Garcia, et. al., 2009). In the complex task of looking at cities as unities of analysis, the 
use of a taxonomy of Urban Capital deliberately and systematically mapped upon all the resources –both 
traditional and knowledge-based- required to leverage the balanced and sustainable development of 
contemporary urban communities. Such taxonomy is based on an assessment of a city’s Urban Capitals 
System. The city’s capital base (both tangible and intangible) and its capacity to recombine it in innovative 
ways has been the foundational base of the exercise.
The underlying rationale for this taxonomy is to satisfy the formal requirements of a value-production 
system, i.e., that it be complete, consistent and homogeneous. This Taxonomy builds upon other efforts 
to identify and value collective individual capital in either urban, national or regional levels. Known as 
Generic Urban Capital System (GUCS), this taxonomy   identifies the basic capital elements of productive 
systems and “meta-capitals”: those other forms of capital not productive themselves but significantly 
leveraging the system’s overall capacity. In the particular case of the MCIC Project for Monterrey, the 
Generic Urban Capital System (GUCS) was applied to build up the analysis of the capitals system within 
the city. The taxonomy may be further developed and compared to other cities’ capitals system. This 
would eventually create a complete and consistent set of indicators, within a coherent and practical 
framework. The major capital categories used in the present exercise are: 
219
Parallel Session 1.2. Innovation and Intelligence 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
1. Identity Capital
2. Intelligence Capital
3. Financial Capital
4. Relational Capital
5. Human Capital - Individual Base
6. Human Capital - Collective Base
7. Instrumental Capital -Tangible Base
8. Instrumental Capital – Intangible Base
In such context, research work on MCIC that constitutes the immediate antecedent to this paper configures 
a multidimensional tapestry that for the first time represented an inventory exercise and a Capital System 
diagnosis for the city of Monterrey (Garcia, et. al., 2009). 
4.1 The KNP Tool
It has been noted that the evolution of the MCIC programme is perceived today through the regional 
innovation system in place, and most especifically, through the clusters and clustering strategies that 
congregate the different sectors of the socio-economical system of the region. It is then of paramount 
importance to observe how knowledge-based networks and clusters are performing and behaving. 
In such aim, and focused on the social capital aspect of the project, the methodological derivation of 
network profile indicators from GUCS actually led to a first-approach construction of a Knowledge Network 
profile, characterised by the presence or absence of network closure (Stewardship and Accountability, 
Associativity, Participation & Competitive Interactions), and network heterogeneity (Tolerance, Solidarity 
& Cooperative Interactions and Representativity). These variables were deemed relevant for the first 
observations in context. Their definitions and perceptions are in Table 1 and a brief summary of the 
two main categories is expressed in the following paragraphs. Network Closure. It describes how well-
connected a network is, either directly by the existence of many contact links or indirectly through a 
central actor coordinating the management activities. It could include participant and associative 
capacities and actions of members’ lives, which includes/understands all their associations and networks 
such as family ties, political participation as well as local memberships and voluntary work. Network 
Heterogeneity. It refers to the diversity of actors involved in the process and their level of cross-boundary 
interaction. More specifically, the concept reflects how many different organisations and/or sectors that 
are represented in the network and to what extent collaboration takes place among people with different 
affiliations. This feature aims to ensure the well-being of all its members, minimising disparities and 
avoiding marginalisation.
220
Parallel Session 1.2. Innovation and Intelligence 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
        Categories Dimension Definitions Members Perceptions
A. Network Closure 
(Network Connections)
A1. Stewardship and Accountability
Positive effort or contribution of an individual into his/
her community derived from an owned free  decision, 
with no intimidating circumstances forcing such 
decision.
a. Possibility to enjoy a free, organized and voluntary networked 
practice within at least one association, entity and/or network that 
aims to deliver a positive social impact.
b. Possibility to contribute to the welfare of another person, 
community or non-profit organization at my reach (i.e. hospitals, 
welfare organizations, sports clubs, churches, unions, political 
parties, etc.).
A2. Associativity
Individual empowerment to seek collaboration 
and joint efforts  as a collective response face to a 
particular community’s needs. 
a. Possibility of actively and systematically advance 
community values. Conviction that a shared vision has an answer 
for collective needs and social problems, either within a single 
community or within a group of communities at reach.
b. Possibility of belonging to a community that envisions finding 
answers for collective needs or social problems either within a 
single community or within a group of communities at reach.
c. Possibility of encourage and foster environments of interaction 
and synergy among people who do not know each other but who 
share common interests and/or complementary visions.
A3. Participation and Competitive 
Interactions
Attitudes and actions of community members  
destined to know and influence their social 
governance, its results and impact.
a. Possibility of taking part in official and political activities called 
by governmental institutions in my city, region or country and/or 
politically-based groups.
b. Possibility of taking part in formalized decision-making processes 
such as regional or national elections.
c. Possibility of taking part in public debates and express political 
opinions based on an explicit and respectful foundation, usually 
through meetings, newsletters and newspapers, community forums 
and similar communications..
B. Network 
Heterogeniety
(Diversity of Actors 
involved)
B1. Tolerance
Perceived value that each citizen gives to the 
presence, participation and work of others. 
a. Possibility to go the extra mile, recognizing that the generation, 
management and maintenance of personal synergy produces 
further collaboration.
B2. Solidarity and Cooperative 
Interactions 
Commitment Level through which we lead our 
attitudes seeking community well being and serenity. 
a. Possibility of aiming to manage community work practice 
towards the achievement of an expected outcome.
b. Possibility to strongly believe that every member of the 
community will comply with the agreed or corresponding actions, 
In other words, to trust in the people within the community, and the 
institutions of their city/region/country.
B3. Representativity
Ability of each community member to keep a positive 
attitude to perform every given task successfully, 
overcoming obstacles and avoiding a resistance-to-
change attitude, proactively seeking for new solutions. 
a. Possibility of being proactive when handling social demands 
especially during uncertain, risky and adverse situations, when 
demands are perceived as excessive.
b. Possibility of to balance my own reactions when faced to highly 
uncertain, risky or adverse situations.
Table 1 Description of Social Capital Dimensions.
A more detailed description and analysis of the findings in each category will eventually become available, 
through a systematic observation of survey secondary data and extensive interviews with Science and 
Technology experts from the academic and practitioners fields.
5. Findings: Clustering in Monterrey
The focus of research in MCIC´s first report was to to assess the status of Monterrey as an International 
City of Knowledge, and the knowledge-based value dimensions that could be recognized in the city’s 
structures and lifestyles. Further research on MCIC proposes a network and cluster analysis, focusing on 
the innovation feature of this two social structures, identified as heirs of the former programme.
Firstly, a review to previous studies on innovation clustering in the city of Monterrey, including numbers 
and profiles of collaborators and members of the regional system of innovation were made. A total 
of 11,396 members were identified. This gave us a slight perspective of the network size relative to 
innovation members (namely “innovators”) and could help identify and control the size effect on the 
choice of collaboration ties. If tie formation follows a preferential attachment, innovators with larger 
networks may be more likely to form a nonredundant tie. Moreover, such number could indicate the 
differences in repeating ties. Thus an observation for both focal innovator and tie indicated the number 
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of distinctive collaborators in each of the 2008 networks. It could also indicate the possible influence of 
a partner’s experience on tie formation. New incomming innovators could indicate asymmetric effects 
on the probability of forming certain types of ties. Similarly, a redundant Tie could indicate if the tie has 
collaborated with one of the focal innovator’s collaborators. In general, innovators seem to collaborate 
with those whom they have prior relationships with. 
In terms of Network closure, (Network density) a paralel research on local networks performance reports 
that the number and extent of the relationships that organizations have established to carry out their 
assigned tasks varied between agencies. Only a limited number have already formed relationships with 
federal or state agencies, NGOs and the private sector. Some officers in the water sector reported being 
very active in seeking new relationships. Innovators have developed a wide network mainly including 
NGOs, research institutions and federal agencies. In some organizations these relationships have been 
formalized in advisory councils.
In terms of Network Heterogeneity, (Network cohesion), some innovators pointed out that they actively 
sought partnerships which have been formalized through agreements. They mentioned that they were 
willing to engage in networking because they recognize the need for information generated by other 
agencies, because “vicinity creates interdependences”. In contrast, other interviewees revealed that 
they were open to networking, but they do not seek relationships.“If they invite us to a project, then we 
participate, but we do so only when invited to participate in a course or an action” (Fernandez, 2013:80).
On the other hand, most interviewees in this research reported having respectful but occassional 
communication with the relevant agencies. Only a few had built relationships with stakeholders over 
several years. “We cannot and we must not close this door” (Fernandez, 2013:81).
6. Conclusions
A preliminary analysis on secondary data of tie formation by innovators showed that high performing actors 
are more apt to form collaboration ties that lead them to occupy brokering (community management) 
positions. Past performance was significantly and positively associated with the probability that innovators 
form a nonredundant collaboration tie: a unit increase in patent stock led to almost half (50%) higher 
chances of forming a nonredundant tie. 
The secondary data analysis reveals that, in Monterrey´s regional innovation system, actor-level 
heterogeneity strongly mediates the observed association between brokerage and performance. The 
more active and communicative, the more efficient and better performer is the innovator. Actor position 
and actor performance are also determining elements in he fuctioning of networks in clusters. It may 
be that a certain network position, such as brokerage appears valuable because it is available only to 
the actors who outperform others. A deeper quest on these kinds of dimensions and values is to be 
undertaken based on the KNP tool, with direct observation, in-depth interviews and the generation of 
primary data.  
Hence, this study has undertaken the first steps into a Social Learning and Social Capital learning journey, 
in which network concepts that foster clustering for knowledge transfer confirms the idea that proximity 
matters. These concepts have even more impact in borderland regions, challenged by poignant issues 
and needs. By means of a KBD framework and a KNP tool, a research instrument is advanced in order to 
identify  Network Closure and Network Heterogeneity in the clustered networks that conform the Regional 
System of Innovation set in Monterrey.
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Preliminary findings in this study suggest that the ratio between innovator´s brokerage activities and 
capacities and innovator´s performance are embedded at the actor-level heterogeneity values, while 
action and communication rest in the closure dimension of the network at the actor level. Moreover, as 
innovators networks recognize interdependencies between actors within the same field or unit and implie 
coordination of interests, networking will remain a key element of interaction. Decisions made by one of 
the actors/agents/stakeholders will increasingly have consequences for all the actors within the unit. On 
the other hand, innovation efforts within the system´s different social shapes: from groups to networks, 
from consortia to clusters, are seemingly multiplied through joint and coordinated action.
Hence, further enhanced definitions of social capital through clustering, norms, edges and borderland 
territories is deem necesary. A specific account of relational capital in a borderland context will be expected 
to shed some light on how creativity and innovation are leveraged to add value for the development of 
cities and communities. Borderlands are thought to be places where “the knowledge of the world can be 
deconstructed (...) then reconstructed” (Pavlakovich, et. Al., 2004:31). Hence, by using a KBD framework, 
and the Mexico-Texas border as a context, the paper has aimed to shed some light on how knowledge-
intensive clustering communities (such as HEIs and other local actors) are building their competitive 
advantage “at the edge” in the knowledge-based arena.
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INNOVATIVE WAY FOR CULTURAL CREATIVE INDUSTRY DEVELOPMENT IN CHINA’S 
URBANIZATION PROCESS – CASE STUDY OF SONGZHUANG IN BEIJING
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Cultural creative industry (CCI) is an increasingly important economic engine for post-industrial 
cities. The urban space that first developed for CCI emerged in China’s developed metropolitans. 
This was a bottom up process driven by the forces that included modern Chinese artists, an 
emerging middle class, as well as the global cultural market in relation with informal economy. 
After a decade of development in China, CCI has been used as a top-down planning tool to 
urbanize cities and to promote economic growth. This article focuses a future development in 
one of most famous artist villages, Songzhuang (SZ), which locates 28 km in east of Beijing city 
centre. The central theme concentrates on the impulse of CCI development for the innovative 
approaches to be developed in efforts to balance between top-down and bottom-up planning 
pattern. The controlled urbanization process can also provide specific framework for cultivating 
such innovative approaches. The analytical methodology discusses the conflicts between the 
city’s relatively unchanged institutional structure and the forward-looking local government’s 
vision. Review of historic development of SZ Town with CCI and its contemporary status will also 
be studied by the methods e.g. literature review, on-site investigation as well as interviews with 
different stakeholders.
Keywords
Cultural creative industry, urban planning pattern, informal economy, China’s urbanization
1. Introduction
1.1 Cultural Creative Industry (CCI) to build the global symbolic image
Beijing, China’s capital city, has long been a global city. Its status as a global city was strengthened 
after it successfully hosted the Summer Olympic Games in 2008. In spite of its rapid globalization path, 
Beijing’s urbanization is still subject to the unique conditions of Chinese government institutions, which 
features tension between the political system under a still-existent socialist ideology and a gradually 
reforming market economy. This ongoing issue has been continuing to influence Beijing’s urbanization 
and globalization process. The tension between the government and the market economy dominates 
urbanization of Beijing both on an urban and a regional level. [1] 
A Global city plays important roles such as a node for world economic organization, an important location 
for financial and advanced urban industry, a production centre for creativity and innovation, as well as 
a market for innovative production and consumption. [2] A study for four world cities identified four key 
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groups of advanced service activity: finance and business service, ‘power and influence’ (or ‘command 
and control’), creative and cultural industries, and tourism. [3] The presence of cultural creative industry 
(CCI) is a common characteristic of global cities, and the development of CCI contributes in strengthening 
the symbolic image of a global city, along with other key economic sectors such as finance, labour, art, 
performance and design. It also facilitates the global city’s efforts to attract enterprise and investment by 
enhancing its image and reputation. [4] 
1.2 Cultural Creative Industry as a driving force for post-industrial economy 
Over the past 30 years, Beijing has swiftly transformed from an industrialized city to post-industrial city. 
With a deeply rooted cultural history and talent base, CCI is one of driving forces of Beijing’s GDP. 
This transformation could be seen from the following statistics. From 1978 to 2010, Beijing’s total GDP 
increased from 108.8 million RMB to 11865.9 million RMB (an increase of 109 times) , the average 
GDP per capita increased from $818 to over $10,000, the third industry GDP (services) percentage 
increased from 23.7% (1978) to 75.8% (2009), and the second industry (manufacturing, especially heavy 
industry) decreased from 71.7% (1978) to 25.7% (2008). [5] With its largely modernized metropolitan 
infrastructure, Beijing can be classified as a typical post-industrial consumption city. Culturally, thanks to 
an influx and emergence of consumers, first from foreign countries and then to the domestic upper class 
and middle class, the cultural market gradually reformed. With an emerging accumulation of wealth, and 
as an important international economic node, Beijing has become China’s cultural market centre. 
From the 1980s to the 2010s, Beijing has been undergoing a continuous process of post-industrialization. 
Based on international experiences, when the GDP per capita reaches $3000 in an upper middle advanced 
country development level (such as China), it signals the initial phase of a city’s cultural consumption 
market. When the GDP reaches $5000, this indicates the beginning of fast growing and diverse cultural 
market. When the GDP per capital exceeds$10,000, cultural industry becomes the city’s key industry and 
economic driving force. Beijing’s GDP per capita first reached $3000 in 2001, $5000 in 2004, and finally 
a GDP per capita of $13,700 in 2013, the second highest in China after Shanghai. Beijing’s economic 
structure change consisted of reducing first industry and encouraging third industry development, as well 
as removing polluting and wasteful second industries. [6] 
More importantly, during 2004 – 2009, Beijing’s CCI booming was much quicker than the general GDP 
increase, and it even showed a increase even after the 2008 global finance crisis. (Table 1) In 2009, 
Beijing’s CCI in Beijing occupied 12.6% of the city’s GDP and became Beijing’s second largest industry 
after financial industry (13.8%), overcoming the retail, real estate, commercial service, and transportation 
fields. [7] 
Table 1 Beijing’s CCI percentage 2004 – 2009 [8]
Beijing GDP (million RMB) CCI GDP(million RMB) Percentage (%)
2004 6060 613.6 10.1
2005 6814.5 700.4 10.2
2006 7720.3 812 10.3
2007 9006.2 992.6 10.6
2008 10488 1346.4 12.1
2009 11865.9 1497.7 12.6
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1.3 Cultural Creative Industry as impetus for Urbanization in Beijing’s periphery
Since the beginning of China’s reform period, a dramatic demographic inflow has been started and 
accelerated in recent years in Beijing. Rapid population growth, concentrated mainly in the central city, 
has lead to great burdens on the existing infrastructure, leading to severe social and environmental 
problems. The population number in whole municipal area (16,800 sq. km) was 8.5 million in 1978. In 
contrast, the population number in 2003 has reached 8.7 million in central city (approximately 1088 sq. 
km) and 14.6 million in the whole municipal area. Such rapid population growth relates great construction 
demand and then lead to urbanization process or even rapid sprawl on regional level.
Figure 1  Beijing’s urbanization process (1975 – 2002)     Figure 2 Regional structure in master plan
In face of such challenges, Beijing’s city government made the decision to establish a new master plan in 
the early 2000s. The Master Plan (2004-2020) features four key characteristics: “National centre, world 
city, historical cultural city, and liveable city”, in which a compromise between a domestic political mission 
and global economic goals is pursued. 
The adjustment in regional structure for a polycentric urban system has been explicitly formulated in 
the plan. As a result, a series of strategic infrastructure, most notably, regional transit lines, have been 
planned and then implemented in a relatively short time. A great amount of investment both for the short-
term Olympic Games and for the longer-term improvement of infrastructure has been made. 
According to new master plan, the central city, especially the historic city will be cultivated as a cultural 
centre for demonstrating the power and dignity of the central government, for tourism, and for other 
cultural economic functions. In comparison with strong control of cultural and political demonstration in 
the city centre, the region’s periphery has always unfolded a relatively free and flexible status. East of 
Beijing’s centre, where global economic forces dominate, the rise of important CCI locations e.g. “798 
Factory” and SZ is based such development process. As of 2013, there are over 20 so called art districts 
that have the city government’s official recognition. Except for a handful of these located within the city 
center, most art districts are located in the periphery, due to the relatively low rent and distance from 
government influence and control. (Fig. 3)
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2. Hypothesis
Formal and informal spatial organizational systems coexist in the case study of SZ. The first stands for 
a local political control in urbanization process, featuring regulatory measurements such as master plan. 
This conflicts strongly with the existing local informal economy system, which supports CCI development 
under global influences with space of flow. [9] However, in China, informal construction activities do not 
only connote its economic aspects, such as slums or illegal urban villages, but also the political and 
cultural activities that take place within these spaces, which are not accepted by orthodox socialistic value 
systems.
John Friedmann categorizes the concepts of life spaces versus global economic spaces. “This is the 
physical space over which both the political community and the state claim sovereign power…An 
economic space whose reach is global penetrates and overlaps with life space. It is a space structured by 
market relations and defined by the location of productive activities and the intersecting flows of capital, 
commodities, labour, and information.” [10] 
A peripheral town such as like SZ (Fig. 2) has shown much vitality and conflict between these formal and 
informal systems. SZ’s situation additionally represents the complicated relationship among life spaces 
and global economic spaces in a global city but from a developing economy. Its further development is 
then under the influence of interaction the formal and informal spatial intervention.
Gabriele Sturm has proposed a model for space-temporal study and advances a model with four 
dimensions (cultural expression, historic constitution, physical configuration, and structured regulatory 
system) in the space-temporal dynamics. [11] Such four dimensions are used here to configure SZ’s 
transformation process.
•	 Cultural expression (Dimension 1): A traditional rural life was supplemented by a cultural Avant-garde 
with global preference but transformed into an artist village with an international reputation as a 
symbol for Chinese contemporary art. 
•	 Historic constitution (Dimension 2): Due to the fact that one of the initial group of Avant-garde artists 
hailed from SZ, the majority of modern artists in Beijing (expelled from the central city center) found 
this neglected location as a refuge movement in the early 1990s. A clear historic split has been 
brought in these almost isolated areas.
•	 Physical configuration (Dimension 3): In contrast to the normal low and middle density built 
environment in Beijing’s suburban area, a there is a great diversity of space typologies in SZ, due to 
the noticeable phenomena of CCI development. This diversity has also led to a great heterogeneity 
in the local social landscape in recent years. 
•	 Structured regulatory system (Dimension 4): Located a distance from formal social control and formal 
spatial regulation, an informal but globally connected spatial mechanism in the process has been 
supported and developed over the recent years. However, it becomes noticeable enough by the 
dominant formal spatial organization system to take action to control for SZ’s rapid urbanization.
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3. Case study in Songzhuang – an embodiment of conflict and flexibility 
between global forces and local practice
3.1 The evolution of Songzhuang and its current status
As of 2013, Songzhuang is China’s largest art district (officially recognized as a Cultural Creative Industry 
Base), with over three thousand artists and a land area of 14.6 square kilometres. The SZ art district is 
located 28 kilometres east of Beijing’s city centre. (Fig. 2) The current centre of SZ art district is in Xiaopu 
village [14] within SZ town, Tongzhou District, at east portion of Beijing. The landscape of SZ art district 
is dominated by a vast but decreasingly rural landscape; dozens of modern and art related infrastructure 
and massive real estate developments are under construction. The development of SZ towards Art District 
can be divided into following three phases. 
1) Artists in Xiaopu village (1994 -2004 )
The history can be dated back to 1994, when twelve artists escaped from the Yuanmingyuan Art village in 
Beijing’s university district to reside in remote Xiaopu village. Before 2004, independent artists clustered in 
SZ in order to be distant from the central government power and control. The artists had brought an artistic 
lifestyle as a new local resource to this once-typical rural village. However, the macro urban condition did 
not yet provide a good soil for the art district to grow. This early period could best be described as “artists 
in the village”, as the village treated artists as normal tenants, rather than using the artists as its core 
productivity. The artists contributed to the village primarily through normal daily consumption. Eventually, 
the artists began to reproduce the rural space by adding a new layer of art production and artistic life style 
to the village’s continuing industrial production and reducing agricultural production.
2) Art driven urbanization and economic growth in SZ (2004 – 2008)
Since 2004, the SZ town government took the leadership to stimulate art driven development. This was 
the second decisive moment for SZ, and it symbolized the production stage transition from spontaneous 
growth to government-led growth. In this phase, the SZ art district transformed from a space of art 
production and artistic lifestyle to a comprehensive space of art production, exhibition, exchange, and 
consumption. Based on “government led, market driven” development, SZ already has made large 
achievements in transforming a rural village to an urban art district, attracting artists (around 200 in 2004 
to 3000 in 2009), and began to generate tax revenues from the artists’ production. However, when the 
2008 global economic crisis hit the contemporary art market, the single industry oriented economy has 
been challenged in SZ.
3) Diversified Economy and still in transition (2008-2013)
Over the past five years, SZ has grown to a diversified economy and it is one of the largest single cultural 
creative industry bases in China with over 7000 artists. CCI includes art, publication, digital music, cartoon 
and animation, cultural oriented tourism.
After over 10 years of art driven development, the creative industry chain of SZ has extended from mainly 
artist production to a full service and sale of art and related products. The origin of the chain is still artists 
and art production, but the even art itself expanded from contemporary art to traditional Chinese art, as 
well as animation and graphic design fields. The next link of the chain is marketing of art products. Those 
include exhibition spaces, art galleries and sales businesses. The last link is service industry to support 
the CCI chain. Art supplies are the support part of artists’ production; while cafés, restaurants, book 
stores, and training institutions are supporting the artists’ daily life. (Fig. 4)
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Figure 3 Beijing Art district Map
After reviewing SZ’s own history and transformation, it is worth examining SZ’s roles relative to other art 
districts in Beijing in order to understand its dynamic status. Currently there are over 20 art districts in 
Beijing. (Fig. 3) Their development stage and size vary, but their functions and users are interrelated. The 
twenty art districts can be divided into three groups: high-end, represented by “798 Factory” art zone, 
middle-end, represented by SZ, and low-end, represented by Jiuchang art district. With its great land 
potential, relatively cheap land price, and almost 10 years of development under art district concept, SZ 
in 2013 starts to service as an inter-mediate art district in art districts in Beijing, and it is one of the most 
dynamic art district space as well.
Figure 4 Construction expansions in Xiaopu Village
1) High-end art district
The earliest and most developed art district is the icon of Beijing’s CCI is 798 Factory Art Zone. With its 
rising land prices and limited available land, 798 was largely gentrified before 2008. Its current tenants 
are generic, usually those who can afford the high rental price. Those tenants include influential art 
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galleries, established art institutions, creative retail, lifestyle stores, bookstores, restaurants, cafés and 
other creative tourism shops. To conclude, 798 is at the upper end of the creative industry spectrum, it is 
a stabilized creative industry exhibition space, it has the most expensive rental rates, its generic function 
consists of high-end art exhibition, retail, and tourism, and it is the most globalized node of the art market 
in Beijing. 
2) Low-end art district
Many other art districts, usually located in the far remote peripheries of Beijing, are still in the early stage 
of their development. They face the danger of being demolished because many of the establishments 
in these districts are illegally constructed. The function of those art districts are also generic, they are 
usually artist residence and studio for start-up artists. Young artists, in a manner not unlike any other 
floating populations in Beijing look for job opportunities rent the residences in the peripheral villages due 
to its low price. Many of the tenants, usually hailing from elsewhere in China are not permanent. Others 
still have jobs in other cities, and have decided to temporarily stay in Beijing to look for opportunities in 
the larger art market. 
Table 2 CCI sector’s development in Songzhuang
Year Number 
of Cultural 
production 
enterprises
Number 
of cultural 
service 
enterprises
Number 
of Art 
institutes
Number 
of 
galleries
Number 
of artist 
studios
Exhibition 
space
Complementary 
programs
2007 30 20 12 66 60,000 m2
2013 50 25 14 113 4500 100,000 m2 150
3) Middle-end art district
SZ represents the middle-end art district, one that links all the art districts in Beijing, because of its diverse 
functions and dynamic production processes. In terms of the global market, SZ is partially connected. 
While it has its own exhibition space and art institutions, it is less accessible than 798 due to its relatively 
remote location. In terms of production oriented artists’ residence, SZ also vacant land remaining to build 
art related structures and rent for a still relatively cheap price. 
During our interview, SZ’s intermediate role helps to connect different of art districts in Beijing. For 
example, some grown up artists have their own design products factory in low-end art districts, but they 
have exhibition spaces in SZ, because it is more exposed and connected than their studio location. Some 
established artists or art organizations have exhibition space in 798, and have their production base in 
SZ. Meanwhile, the SZ government has supported a creative industry service platform to facilitate start-
up artists and organizations, such as tax services, financial services, training schools and others. 
At the same time, SZ’s Xiaopu village has gained a great reputation for artists throughout all of China. 
During an interview with a professor from Shandong province, he admitted that SZ has shown great 
attractiveness to him and his other colleagues. Recent art graduates may accept to work in SZ’s galleries 
or museums for a low salary in order to obtain necessary experience and social networking. (Fig. 5)
SZ’s functions are very diverse, ranging from art production (artist residence, artist studio), to art supply, 
daily life supply, to art galleries, exhibition space, to other related industry such as design, animation, film, 
music etc. SZ is a emerging globalized node in international and domestic art market. (Table 2)
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Other 
Art District with 
low prices（e.g 
Huangtie, 
Jiuchang）
Songzhuang 
Art District
798 Factory
Art District
Generic function
Artist residence
Art production
Low Rent
Location remote
Not globalized node
Multiple function, dynamic
Artist residence
Art production
Art exhibition
Art gallery
Other related industries
Headquarters for artists from 
low end art district
Production base for art 
institution from high end art 
district
Wide range of rent
Relatively accessible
Emerging globalized node
Generic function
Art exhibition
Commercial
Cultural Tourism
High rent
Central location
Globalized node
Near Beijing CBD
Low end                     Middle End                       High End
Figure 5 Songzhuang’s intermediate role for Beijing’s CCI districts
3.2 Challenges against special institutional framework
In contrast to the flexible spatial organization pattern e.g. postfordism by Harvey [12] or flexible industrialization 
by Hassenpflug [13], the existing Chinese formal spatial organization pattern is still characterized in a 
strongly rigid standard in the designated so called “urban planning area” by city government. Although 
controls on sprawl on in city’s periphery are not always successful, its acknowledgement by the city 
government is seen as a legal precondition for initial investments like mortgage, seeking financial support 
or capital circulation. Soon, physical interventions will be enacted; technical and social infrastructure will 
be implemented also according to the established master plan, for the designated planning area. 
Meanwhile, unrecognized space located outside designated urban planning areas remain out of the control 
of formal spatial organizations and continue to accommodate other informal pattern for stakeholders with 
diversified purposes. Actually, CCI originates from Xiaopu village in an informal pattern from SZ’ central 
area. As a result, there is high diversity of users, social Avant-gardes such as modern artist and critics, 
private investors, as well as rural villagers, all pursuing their own economic interests. 
In recent years, infrastructure improvements, especially vehicular improvements due to urbanization, 
have provided great supports to attract newer, diversified stakeholders to participate in CCI development 
in the whole area, especially public sectors. But there is little coordination among them. 
In SZ, Beijing’s city government designated an area of 14.6 sq. km as a CCI enterprise zone, featuring a 
series of finance or tax supports. Several large areas, but isolated with each other, have been proposed 
for investment program. (Fig. 6)
In contrast, the spatial coordination has not accompanied yet. Songzhuang’s master plan only covers 
southern part of the town. In contrast, the northern part has been purposely preserved as rural land, which 
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remains as rural area and away from the direct control of planning authorities, because city government 
fears that the local CCI networks will be removed together with other local informal activities, if the whole 
rural part in SZ is integrated into designated as urban planning area. But at the same time, a dilemma 
becomes obvious: there is no suitable strategy for public sector and local stakeholders to find a solution 
to achieve a balance between the formal urbanized area and informal rural area in the north in face of 
rapid urbanization process. (Fig. 7)
Figure 6 Several proposed large projects Figure 7 Tensions in urban-rural relationship
3.3 The conflicts in the development of Songzhuang art district
There are many driving forces for the dynamic space production in SZ, and, these dynamics are generated 
from the tensions between planning institutions, the local government, real estate developers, and the 
end users of the space. Three typical conflicts are reflected in the process of  SZ’s transformation:
•	 Conflict in governing the space: between the large scale urban development characteristic of top-
down urban planning and the incremental production of an active and diverse creative space in 
informal status.
•	 Conflict in basic infrastructure: between the antiquated and disjointed infrastructure and development 
standard in rural area due to collectively owned land ownership and the high standard living 
environment and infrastructure in legally urban planning area.
•	 Conflict of stakeholders’ goals: between the typical bottom-up rural and local practice by artists, 
developers, farmers and the government’s goal to transform SZ into a high-end node in the global 
art market
Question for development strategy in SZ relates to the challenge for integrating informal economy and 
stakeholders into a coordination and comprehensive strategy. Although there are a series of efforts to 
think over the specialty for SZ and CCI development, e.g. tax rate production to artist, control over rent 
price or cultivation for commercial networks in art market. A simply accumulation such measurements 
by diversified stakeholders of different spatial levels can still not yet be integrated together in face of the 
institutional obstacle and furthermore lead to shortage over incentive mechanism for a balance local plan 
in relation with CCI development. 
According to existing fiscal institution, land transfer is crucial to the local government’s development 
strategy. The investment in infrastructure is also comes from land transfer income. An approval institution 
on land transfer amount for urban development by superior administrational sector leads control on land 
development but also numerous illegal construction activities. According to the established plan, the 
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southern part of Xiaopu village is undergoing conversion into a normal urban neighbourhood. Meanwhile, 
the northern portion remains classified as a rural area, with CCI facilities but with no formal acceptance 
to its legal status. With retrospect of Xiaopu village’s built area evolution, the development has almost 
covered its administrational area. (Fig. 4)
Differing from many other western countries, in which CCI policy is combined with social policy, CCI policy 
in China’s rapid urbanization process is always solely used as an economic instrument. As a result, an 
enterprise zone has been created with authorization for land development and acquisition. However, the 
village cannot yet collaborate in the decision making process and share the development income. Such 
kind of land development shows characteristics of the top down master planning, in which the informal 
economy has not been taken into consideration. 
The gaps between the informal statuses for CCI development force also the introduction of large institutions 
like art school & university and enterprises with tax consideration. Several areas are planned for large 
institutions. Although such efforts will be helpful for improving the infrastructure standard, its scale and 
development pattern will yet threaten the local social networks with small groups like artists, villagers. 
Other activities like art festival or informal small artist groups have lasted for several years. But such types 
of activities have not yet integrated into a formal spatial practice. For example, during the SZ Art Festival, 
held annually in September to October, large amount of visitors are attracted from China and throughout 
the world. Temporary measurements for such activities in urban space have been prepared e.g. in some 
facilities renewal. But further relationship with urban development has not yet discussed.
In summary, the existing CCI industry stays still basically in connection with informal economy, e.g. illegal 
space with local rent price and building regulation, artist networks in isolation with top-down urban planning 
pattern. This leads then also to a great restriction to diversification of CCI sector. In the investigation, 
one design-related consulting office has taken Xiaopu village as a location as its daughter company but 
suffers strongly under the shortage on technical and social infrastructure, because their office building 
is developed illegally by the village (no permission by city government) and so equipped without master 
plan support in telecommunication facilities. 
4. Conclusions
SZ’s case shows contemporary phenomenon in a periphery location in rapid urbanization process in 
pursuing balance between top down and bottom up patterns in dialog with formal and informal spatial 
organization, with emphasis on global oriented sector’s (CCI) development. This new interconnected 
pattern reflects the influence of increasingly important global factors. In this process, the conflicts 
between different spatial organization patterns will then lead to reflection and efforts to find new pattern 
for diversified and flexible spatial development pattern in today’s China’s urbanization practice.
Although many efforts have made by different stakeholders or even added into the development policy, 
it is obvious to conclude that some institutional obstacles between a top down master plan system and 
a informal CCI networks. In consideration of rapid urbanization process, the tacitly approval to CCI 
economy in SZ cannot last in the future, since a series of large urban development projects are just 
under construction. (Fig. 6) Correspondingly, an integrated strategy is required between formal regulation 
system and informal economy as well as its spatial practice.
•	 Balanced relationship among formal regulation and informal economy systems:
Considering the existing restriction in planning and development institution, a corresponding 
preparation and acceptance will be seen as a precondition for SZ’s further development, especially 
for the CCI cluster.
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•	 A balanced spatial strategy on regional level: 
A tacitly approval to informal economy can also be used not only in Xiaopu village but also in other 
surrounding villages, so that the low income or price sensitive social groups will find other location 
but with spatial proximity to SZ’s central area. 
•	 Strategic development in participation process
In front of splits among stakeholders on different levels, both participation’s institution and incentive 
measurements could be developed to combine new solutions in coordination on economic, social, 
ecological and spatial aspects.
List of abbreviations:
1 CCI: Cultural creative industry
2 SZ : Songzhuang
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Abstract. Global infrastructure of modern cities needs to be supported by efficient information 
and communication technologies where this infrastructure is considered as a specific ecosys-
tem. On the other hand knowledge grid (KG), as a promising concept of man-computer global 
infrastructure aimed at knowledge services seems to be useful in many sectors. The main goal 
of this paper is to present common features present in both concepts stressing potential ways of 
implementation KG models in concepts of smart city (SC). Investigation of main determinants of 
applying KG concept in chosen SC segments should confirm usability of KG approaches in Smart 
City environment. 
Keywords
Knowledge grid, smart city, knowledge models, information technologies, knowledge management
1. Introduction
Many factors: climate and demographic changes, limited resources, growth of population, urbanisa-
tion, increasing importance of information and development of information technologies are forcing large 
and medium-sized cities to make changes in every area of their operational functioning. Beginning from 
integrating autonomously functioning ICT platforms through effective energy resources, raw materials 
and waste managing and ending with developing dialogue with citizens and making physical infrastruc-
ture changes. The goal of such upgrade is not only to achieve positive economic impact on a city, region, 
or a country, but mainly to prepare for meeting future needs of civilisation. Nowadays they are generated 
by the society which in fact is classified as an information society. Solutions used in cities all over the 
world (Amsterdam, Copenhagen, Montpellier, New York, Singapore, Wrocław, etc., see: [4]) are no lon-
ger sufficient to provide proper  communication between citizens, but has become an integral part of the 
present civilisation infrastructure. Such a situation forces city governances into using effective manage-
ment in all different branches of their urban economies. That will lead to the development of higher levels 
of efficiency, interactivity, flexibility, accountability essential to adapt to the rapid pace of changes which, 
indeed, is the ideological basis of well-known and used in the world concept of smart city.
The main purpose of this paper is to present how a city transforming into a smart one is in reality de-
pendent on applying the knowledge grid solutions. In the next part knowledge grid models are discussed 
as the potential knowledge management “method” useful in smart city environment. Smart city concepts 
are described in the next section of the paper. It includes crucial definitions invented by different research 
groups from all over the world. Further, the concepts of smart cities are extended through explanation 
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why it is classified as a “system of systems”. The answer to the main quest of this paper is described in 
the last part. Concluding remarks are presented in the final section. This paper is an extension work pre-
pared by the authors recently – compare [12]. 
2. Models of Knowledge Grid
The idea of global infrastructure able to  serve modern information society seems to be obvious taking 
into account the development level of information and communication technologies. The crucial point 
characteristic in this relatively new approach is knowledge context where this new method creates huge 
challenges and facilities.  
2.1 Knowledge Grid Approaches
Gathering and distributing knowledge (as a result and heritage of past and modern societies) seems 
to be one of the most demanding challenges not only from ICT  point of view but most of all as a storage of 
civilisation achievements. The concept of offering knowledge resources via computer networks became 
a main assumption of Knowledge Grid boosters - compare [2]. At least two approaches are worth to be 
presented: European and Asian in order to explain an essence of this specific knowledge management 
“method”. 
The European proposal was authored by  M. Cannataro and D. Talia (see: [3]). According to their 
interpretation “Knowledge Grid is a software system based on a set of services for knowledge discovery 
over a grid”. It denotes the following features of this interpretation: knowledge-based stored structures, 
efficient ways of knowledge management, service oriented knowledge processing, and using multi-pur-
posed knowledge.
The Asian approach is represented by H. Zhuge (details in: [21], [22]). He declared  that “conceptu-
alized the Knowledge Grid is an intelligent and sustainable Internet application environment that enables 
people or virtual roles (mechanisms that facilitate interoperation among users, applications, and resourc-
es) to effectively capture, publish, share and manage explicit knowledge resources”. Special properties 
of Knowledge Grid approach should be stressed: architectural (based on hybrid IC technologies), virtual 
aspect of grouping requirements, roles and resources, social characteristics of knowledge management, 
adaptive on demand user expectations and semantic computing model applied in this vision. 
Specific context of knowledge grid is presented in Figure 1. The general idea of knowledge grid is 
rooted in three pillars (dimensions): big power of modern computing, Internet facilities and knowledge 
as the main medium present in this concept. In other words, knowledge management (all necessary 
processes including: acquisition, storing,  distribution and application) can be performed in more effec-
tive way if grid computing with all advantages can be used in sophisticated mode using semantic ability 
offered in the modern Internet infrastructure. 
In more deeper vision of KG interaction between crucial “spaces” should be considered: mental, 
physical, cyber, psychological, socio as well as physiological – see [21]. It means also more universal 
view of KG concept involving rather far aspects of computing nature.
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Figure 1 Dimensions and context of knowledge grid
2.2 Knowledge Grid Diversification
The presented approaches can be generalized via integration of  common features and considering 
differences between both perspectives.  Concluding, particular features of knowledge grid technology 
in the demonstrated visions can be summarised  by discovering its characteristics including: 
•	 architectural (computer-network grid dimension), 
•	 knowledge-based (contextual and owner dimensions), 
•	 service-oriented  (grid dimension) and 
•	 specific processing methods (flexible defined processing ways dimension).
All these characteristics of KG have the real impact on its development and implementation process-
es in many areas. 
Considering KG factors essential in broadly defined development processes we would like to stress 
that there are no research in this area except for some oriented on specific solutions in grids (see: [11]; 
[15]; [16];[17]). Broadly speaking, we may take into account determinants typical for any IT products to 
consider as a potential KG models. 
Technological aspect of Knowledge Grid development in some way is conditioning the whole con-
cept. This is a quest of the adequate computer infrastructure (mostly based on the Internet and modern 
information technologies) which can serve KG concept [13]. Nowadays hardware parameters as well as 
available software packages (especially using artificial intelligence methods) are basically good enough 
to support KG solutions. Therefore this model embraces infrastructure necessary to process knowledge 
granules.    
Economical context of KG implementation can be fundamentally identified with knowledge economy 
and in particular with knowledge network (see: [5]; [6]). In other words KG is approved when actual or 
future (including long-term) expectations of users are fulfilled at reasonable costs. There are many proj-
ects devoted to usability and economics of Knowledge Grid (see: [1]; [18]; [7]) which lead to elaborating 
efficient KG applications. This model of KG should be considered for the particular solutions in order to 
make decision rationale. 
Social determinants of KG development play essential role in the discussed problem. By its nature 
particular communities or the whole society are creators as well as users of the gathered knowledge. 
Therefore members of society  (individuals or groups) can be stimulators  or moderators of the KG de-
velopment. For sure the consciousness of the KG implementation necessity is growing up which means 
continuous extensions of the discussed solutions in new areas including smart city concepts. Particular 
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individuals and/or groups create social model of KG processing in network.
The last itemised factor of the KG development defined as environmental expresses human-ma-
chine relationships (see: [21]) in more universal context. This environment includes knowledge “actors” 
(citizens and self-organised communities) that act with computer networks creating a specialized mech-
anism in order to assure ability to achieve aims defined in KG. Getting into details, specialized archi-
tectures with evolving networking mechanisms for the KG environment are built by covering automatic 
clustering of users and large-scale annotated resources, scalable structures for resource organization 
and many others. This last model  is in fact cumulative of the mentioned before. 
All the presented models are crucial in development of applications supporting more complex sectors. 
In our opinion smart city concepts belong to this area and what is more, some of the defined KG factors 
can play decisive role in implementation the whole concept especially in more generalized approach of 
smart city vision.
3. Smart City Concepts
Although the issue of the smart city concept is not new, it is still in the phase of conceptualisation. This 
is due to the lack of consistency in the results of research conducted independently by many and various 
expert groups in different regions of the world where the cities supplied solutions on issues depending 
on the local economic, social, technological and environmental factors. Therefore, the authors focus on 
various definitions of different factors as components of smart city. According to DOE Scientific and Tech-
nical Information, “smart city is the city that monitors and integrates elements of infrastructure - roads, 
bridges, tunnels, subways, airports, sea and river ports, water and sewage, communication, which in turn 
allows you to optimize urban resources and this translates into maximizing the provision of services to 
citizens, while reducing costs and improving. The use of the decision-making bodies of modern manage-
ment safety” – see: [10]. IBM research group claims that “the smart city is a combination of integrated 
infrastructures: physical, social, business and IT” – [11]. The Innovation Knowledge Foundation pays 
attention to “the integration of ICT and Web 2.0 technologies, in order to speed up and simplify adminis-
trative procedures and office space, which helps to simplify the complexity of the existing decision-mak-
ing processes” – [19]. Doug Washbourne, chief research analyst at Forrester’s IT team Infrastructure, 
believes that “the basis of smart city is to use intelligent computer technology as a core infrastructure in 
the city administration, education, health care, public safety, real estate and transportation” –  see: [20].
As we can see the authors of the above definitions, despite some differences, suggest the need of 
integration of existing information systems (or more globally knowledge management resources) as the 
only possible way of achieving a complete, efficient, sustainable and equitable management of business 
processes taking place inside and outside every city, seeking to achieve smart status. The use of the 
decision-making bodies of modern management concepts, approaches, procedures, and technology can 
enable a new and highly desired order and balance between the requirements of the environmental, 
social, economic and technological aspects [13]. Re-establishment of order and consistency in the func-
tioning of cities has become now one of the major problems for the authorities of each agglomeration. 
Attempts at achieving that goal are determined by the current investment decisions and improvements 
made. Therefore, it is essential that all changes introduced in cities should include the implementation of 
Information and Communication Technologies (ICT), which in result should determine sustainable devel-
opment of a city based on knowledge (see [14]).
Figure 2 illustrates the pattern of relations that occur between these elements. This classification 
describes what are the main aspects of smart city and how strongly it is dependent on real access of 
citizens to Information and Communication Technologies. The purpose of the existence and operation 
of ICT infrastructure is therefore necessary to integrate key information generated by its users on each 
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field, which is to provide a complete list of requirements, guidelines for maintenance and improvements 
in aspects: ecological city life of its citizens, public safety, public services and the operation of any com-
mercial and industrial activities.
 
Figure 2 Smart city components
4. Models of Knowledge Grid useful in Smart Cities
According to the previous considerations of the meaning of knowledge grid in smart city concepts, 
we have analysed, in our opinion, relationships between knowledge grid solutions factors and demands 
generated by the smart city vision categorized in first part of article. Resteults are presented in Figure 3 
(see [12]).
Figure 3 Knowledge grid and smart city intersections
To demonstrate strong and direct relationships occurring between the requirements of knowledge 
grid and elements of smart city we used pie graphs as a content of previously presented model of smart 
city. Pie charts illustrate crucial elements of knowledge grid which, in our opinion, determines particular 
aspects of smart city. It is the simplest method of explaining the idea of knowledge grid solutions usability 
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as basics of smart city functioning.
Technological model of KG is clearly present in four of six smart city components. In less significant 
components (smart living and smart mobility) impact of technological aspect can be viewed indirect way.
Economical model of knowledge grid is absorbed by at least four components of smart city. Similarly, 
in case of smart mobility and smart people some of elements of the described model are more loosely 
connected with the discussed concepts. 
Social model, comparing to the previous ones, is present as  modus vivendi in the smart mobility. With 
all advantages of social networks representing in KG mobility in different directions can be performed 
very easy.
Environmental model in KG terms supports almost all components SC. Cooperation of all KG parties 
active in SC aspects allows for successful global results.
All the presented KG models are useful in achieving selected SC concepts. 
5. Conclusions
To sum up, knowledge grid is a complex system architecture consisting of advanced intelligent solu-
tions based on a grid which is applied to discover existing knowledge. Smart city is a conception which 
assumes integration of all city infrastructure – physical, social, business and IT. Considering facts and 
all information presented in the article, we can say that smart city needs intelligent ICT solutions 
to achieve goals for present cities. It is also known that IT intelligence is thought to be based on 
knowledge. Nowadays, each city in the world is a big information grid.
The most important fact is the idea of Smart Cities which  is one of the key projects for the future of 
energy in the European Union. It is connected with the implementation of the climate and energy pack-
age. All activities undertaken by city authorities are focused on fulfilling the expectations of the European 
Union. The involvement of cities in building Smart Cities will help to achieve very important goal, which is 
to reduce climate change by 2020 and reduce CO2 emissions by 20% in 2050 (see: [8]). 
So, if we as the globe are going to create smart cities, don’t we need to firstly focus on existing knowl-
edge grid (which is full of data and information) and then try to develop and schedule other activities? 
Examples of future research can embrace the following quests: integration of different approaches in 
formulation of consistent strategy of agglomeration development, survey on models influencing applying 
of knowledge grid methods in cities and monitoring of projects focused on intelligent technologies imple-
mentation in modern cities.  
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In highly competitive markets, organizations must focus on customers in order to maintain their 
share.  In this context, customer knowledge becomes a strategic intangible asset.  The company 
that really knows and understands their customers - and is able to respond in consequence - is 
the one that can adapt to these dynamic environments.  Promexma is a construction materials 
retailer, with more than 80 stores nationwide in Mexico.  This year, Promexma is designing a new 
corporate strategy to focus on customers.  A research project has been deployed in collaboration 
with Tecnologico de Monterrey. The goal of this project is to develop customer knowledge us-
ing both Adaptive Intelligence and Intelligence Capital frameworks.  These models are based on 
knowledge assets management.  This research aimed to identify the capabilities set required to 
enable customer understanding and consequential response. With these capabilities, Promexma 
will be able to adapt to its environment and to accomplish market share goals.
Keywords
Adaptive Intelligence, Capital Systems, Customer Knowledge, Intangible Assets, Intelligence Capital.
1. Introduction
Since 2010, Tecnologico de Monterrey (TEC) - one of the largest private universities in Latin America 
[1] - and CEMEX - a global leader in building materials industry [2] - have collaborated in joint research 
projects.  CEMEX-TEC Research Chair sponsors around 10 projects each year.  In 2013, one of these 
sponsored research project is “Developing Customer Knowledge through Adaptive Intelligence” and it is 
being deployed at PROMEXMA [3], a construction materials retail unit within CEMEX.
Construction materials retail is a very competitive market, customers focus on price and delivery time. 
PROMEXMA even has to compete with other CEMEX sales channels.  It is very important to understand 
PROMEXMA competitive advantages to design a successful strategy.  Two years ago, the strategy was 
focused on growth, an important number of stores were opened that year and the main goal was to gain 
nationwide coverage.  Last year, the focus was on profit, only the most profitable stores will continue 
operations.  This year, the strategy is focused on customers, how to adapt the hole organization to cus-
tomer’s needs.
In this context Adaptive Intelligence seems to be the right framework.  Adaptive Intelligence is a novel 
concept based on knowledge assets management.  Capital Systems [4] framework is used to identify 
knowledge assets categories such as Human Capital, Relational Capital, Instrumental Capital and Intelli-
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gence Capital.  Each category has a specific function within the system.  For instance, Intelligence Capital 
[5] is focused on information gathering from the environment, make sensing and adequate response. 
Adaptive Intelligence is a model based on Intelligence Capital Components [6].
Figure 1 Intelligence Capital Ontology
To build an Adaptive Intelligence System, the first step is to define each and every Intelligence Capital 
Components.  Value Alignment Component (VAC1) is related to top management vision.  Within this 
component, there is a set of capabilities that enables the organization to define value and to design a 
strategy to maximize it.  It is important to recognize that the whole system is dynamic, for instance, two 
years ago value was focused on growth, last year, on profit.  One of the most important capabilities of 
this component is how effectively this change of priorities is communicated and how key performance 
indicators weights are adapted to the new context.
The second step is the Sensorial Component (SC2).  This component is focused on information gath-
ering from the environment.  It is important to identify what information is relevant, because effective 
intelligence is not about amount of data but about quality of data.  The most important entities from the 
environment that were identified are customers and competitors.  For this project, customer knowledge 
was the most relevant intangible asset.  To develop the Sensorial Component means to develop a set 
of capabilities to gain knowledge from the environment.  Three possible sensors were identified: Stores, 
Web Portal, and Call Centres. 
The third element is the Experience Component (EC3).  This component receives information from SC2 
and stores it within a knowledge base.  This knowledge repository is very useful for future retrieves, in 
order to capitalize prior experiences.  Knowledge is codified based on VAC1, meaning that experiences 
are expressed in and linked to value elements.
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Figure 2 Adaptive Intelligence
The fourth element is the Decisions Component (DC4).  Intelligent behaviour is based on intelligent de-
cisions.  Adaptive Intelligence includes a decision model, which codifies knowledge and experience, as 
well as understanding on the whole system.  Based on this decision model, the organization may gener-
ate several choices for each problem and rank them against value elements.  Each choice may have a 
different impact on value elements and the goal of the Decision Component is to maximize value creation.
Finally, the fifth element is the Acting Component (AC5), which can be defined as the decision imple-
mentation.  For each decision made, an implementation plan must be deployed and a feedback loop to 
value alignment must is needed.  This component is focused on evaluating all the intelligence cycle, from 
value definition to real value creation.  The Acting Component communicates with the rest of the capitals 
(knowledge assets) to implement decisions.
These five components (VA1, SC2, EC3, DC4, and AC5) enable adaptive intelligence within PROMEX-
MA.  For each component, a set of capabilities is defined and measure against a Capability Maturity 
Model [7].  The framework can be use to diagnose the current state of adaptive intelligence capabilities 
as well as a guide to define a new strategy to develop new capabilities according to a master plan.
2. Project Definition
In 2012, the Adaptive Intelligence model was implemented at PROMEXMA.  The first opportunity area 
spotted by this diagnosis was the Variable Compensation System.  As part of the Decision Component, 
PROMEXMA has to adapt its Variable Compensation model according to top management priorities 
and environment changes.  For instance, in depressed markets, variable compensation must focus on 
motivating sales persons to increase sales.  When cash flow is short, the focus must be on recovering 
accounts receivables and minimize overdue accounts.  An Adaptive Intelligence Variable Compensation 
Model was implemented, in order to effectively motivate employees according to organization priorities.
For this year, the focus of the Adaptive Intelligence Research Track is the Customer.  Based on the five 
component model, the Sensorial Component was privileged because is the one that receives information 
from the environment entities, such as customers.  The objective of the project is to Develop Customer 
Knowledge and the research questions are:
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•	 How to Increase Customer Knowledge through Adaptive Intelligence?
•	 What Kind of Sensors should be Designed and Developed? 
The Intelligence Capital Method was selected as the main research framework.  Besides, a literature 
overview was conducted in order to identify state of the art in intelligence systems and customer oriented 
models.  A field research based on face to face interviews was carried out at Guadalajara store.  This 
sales point was selected because is an average size unit and is easy to reach geographically.
Every project within CEMEX-TEC Research Chair follows the LEAD Methodology.  This four stage meth-
od includes a Learning, Energize, Apply, and Diffuse Stages. From this perspective, the project could be 
defined by the next main activities and deliverables:
Figure 3 LEAD Methodology
3. Preliminary Results
During the Energy Stage of this project, a field research was conducted at Guadalajara Store.  This point 
of sale was selected among the others due to its geographic advantages and because it is a represen-
tative unit, it averages in size and sales.  A semi structured interview was designed and applied to three 
organizational levels: Regional Manager, Store Manager and Sales Person.  Each employee was inter-
view individually and questioned about how they manage their customer related current processes.  The 
interview guide was divided in five blocks, one for each Adaptive Intelligence Component.
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Figure 4 Semi structured interview guide
The goal of the interviews was to understand how each employee, at each different level, is carrying out 
the intelligence process.  Employees were asked about their value alignment process, sensorial activi-
ties, experience recording, decision making and acting and performance.  It was very interesting to know 
how value is defined at top management and how different actions are implemented across the organi-
zation to meet goals and objectives.  The field research brought some insights to the project as well as 
opportunity areas to develop new initiatives.
The regional manager is the link between top management and the stores.  Value elements are defined 
by goals at the beginning of the year.  Each store communicates their sales goals detailed by product 
and customers.  The regional manager pointed an opportunity area in the current process of goals and 
budget setting.  For instance, in Guadalajara, some store managers set their sales goals at the end of the 
year but there were some turnovers and now new store managers have to deal with faulty numbers and 
wrong forecasts.  There must be a way to adjust goals and budgets when store managers are changed.
According to regional manager, there is a lack of a centralized customer database.  Sales persons have 
direct contact with prospects but they do not save this information on a central database.  Regional 
managers do not have access to an information system to know about prospect process.  The regional 
manager also pointed that there is a need of a sales lessons learned database, it would be very useful if 
sales persons can access a knowledge based and learn from other salesmen success and failure.  This 
knowledge base could storage what sales approaches were successful on each market, and what has 
been proven to be wrong efforts.
The regional manager thinks that centralized processes sometimes affect store agility.  When a new 
customer is buying on credit, the processes carried out at corporate offices could be longer than the cus-
tomer is willing to wait for his product.  The regional manager also spotted an opportunity area in results 
meetings: right now performance is only measured by indicators, but it would be very helpful to have also 
feedback about what was right and what could be improved.
Moreover, store manager also mentioned the legacy problems of past administrations.  He recently start-
ed as Guadalajara store manager and he is dealing with large overdue accounts and inflated sales goals 
for 2013.  The store has implemented “service seal” campaign and it’s a very important sensor to know 
customer satisfaction.  He spotted an opportunity area in the set of tools available to sales persons.  He 
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thinks that the information system could be improved and sales leads could be more reliable and accu-
rate.
The store manager emphasized that customer service depends on agile and fast response.  He pointed 
out that sometimes centralized processes disable the agile and fast response.  He also spotted an oppor-
tunity area in the evaluation process, it is very important to take into account that PROMEXMA is not the 
size of CEMEX and the stores are very small and have other operational issues very different of those of 
institutional CEMEX.
Finally, a sales person was interviewed.  He is the one that has direct contact with prospects and custom-
ers.  Sale by sale, he is contributing to meet the store’s and region’s sales goals.  He mentioned that sales 
and overdue accounts goals are reachable, but not active clients ones.  He now has ten active clients but 
his goal is twenty five.  
When asked about sensorial activities, he emphasized that documented procedures and training could 
be useful to sales persons.  He has developed some procedures and tools, but he feels like something 
better could be done in this area.  He also spotted an opportunity area in experience and knowledge 
base; he thinks that through training programs sales strategies and negotiation techniques could be 
tough to improve sales efficiency.
The sales person also mentioned the issue with centralized processes, it sometimes affects customer 
service.  According to him, performance could be improved by monitoring several variables that have 
impact on customer service.  The quality of service depends on delivery time, everything that can help to 
measure and monitor this time, could be important to improve service.
Based on Adaptive Intelligence model and on the field research at PROMEXMA, a Capability Model was 
designed.  This set of capabilities is the one that enable adaptive behaviour: value definition, environment 
sensing, experience management, decision making and improved performance. According to Intelligence 
Capital literature, this set of capabilities can be measure by an Intelligence Capital instrument [8].  The 
measurement is based on a capability maturity model and it conveys the degree of development of each 
knowledge asset.  This maturity level or degree of development can be correlated to organizational 
performance, tangible or intangible.  For this project, performance is measure by sales and customer 
satisfaction.
Figure 5 Capability Model for Adaptive Intelligence
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The instrument designed for this project was two particular objectives: first, it will be a guide for all the 
stores to develop customer knowledge capabilities, and second, the measurements will be useful indica-
tors to correlate intelligence and performance.  With this data, regional managers will be able to diagnose 
and predict performance problems on the stores.  The results meetings could be enriched by the insights 
of these data, it is not only about selling and reaching the goal, but also to be sure that sales persons are 
trained adequately and the rights tools and information is available.
  
4. Benefits and Impact on the Organization
The most important benefit provided by this project to the organization is that customer knowledge is 
being improved.  The organization is evolving to a customer centricity model and it is very important that 
all business units work in the same direction.  To develop customer knowledge must be done in a compre-
hensive approach, it is not only about the information that may be gathered through surveys or interviews, 
and it is more related to a knowledge assets management strategy.  The information may be gathered but 
then intelligent capabilities must be available to understand it and translate it into actions.  The adaptive 
intelligence model is meant to do that [9].
The second benefit is the creation of an instrument to manage these knowledge assets [10].  PROMEX-
MA is able now to measure periodically the maturity level of the organizational capabilities related to cus-
tomer knowledge.  This instrument will help to identify the stores that need some extra training or more 
powerful tools.  This kind of diagnosis is very important to keep optimal performance.
The third benefit is related to results meetings.  With this new model based on capabilities, top manage-
ment will be able to monitor customer knowledge assets [11] within PROMEXMA and will be able to give 
feedback to regional managers based on performance and maturity levels.  Results meetings will no 
longer focus only on sales metrics, but also in customer knowledge indicators.  This is an opportunity to 
capitalize on knowledge and experience.
5. Future Work
This project is scheduled will conclude on October 2013, but there are three recommended initiatives to 
be a future work for this research:
First, it is highly recommended to start a centralized customer file for PROMEXMA and CEMEX market-
ing channels.  This file should contain the most relevant prospect information and it should be accessible 
to regional managers, store managers and sales persons.  This file will help to identify prospects across 
regions and stores.  It will be useful to focus on good prospects and discard those who are no longer 
interested on buying the product.  This centralized file will help to filter marketing leads as well.
Second, there is a strong need of sales manuals and training programs.  Sales positions may be subject 
of high turnover, so the shortest the learning stage, the better for results.  It is important to stress that 
manuals should be concise and brief, as well as training programs.  Technology could help to virtualised 
training through the use of web portals and videos.  The most important thing here is to capture previous 
sales experience and make them available for the rest of sales persons in order to collectively learn what 
is working and what is not.
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Third, sales persons need better information tools.  Right now, each salesman is managing his data on 
spreadsheets.  The use of specialized information systems could leverage sales efforts.  An ad-hoc sys-
tem must be designed and implemented, according to each store size and context.  There is challenge 
in this area because a very sophisticated tool could be overwhelming and a spreadsheet might be not 
enough.
6. Conclusions
At this point of the research, we may conclude that so far both Intelligence Capital and Adaptive Intelli-
gence frameworks have been useful for the purposes project.  This research aimed at developing custom-
er knowledge for PROMEXMA and these frameworks helped to identified several options to accomplish 
that.  The most relevant contribution of these models is the comprehensive approach; they don’t focus on 
the information but on the entire intelligence process, from value alignment to correlated performance.
The field research at Guadalajara store gave some interesting insights.  There are several opportunity 
areas, and they were clearly identified during the interviews.  The three level comparative model (region, 
store and sales person), helped to understand the reason why sometimes a corporate strategy may not 
be implemented successfully due to store problems and context.  The Adaptive Intelligence model will 
help to capitalize on these experiences.
Finally, a positive impact on the organization is being delivered as a result of the research project.  Some 
issues may be only at a diagnostic stage, but now it is clearer how to implement some solutions.  More-
over, this project is building strong foundations for knowledge assets management.  Customer knowledge 
is one of the most valuable assets on today’s organizations, every initiative that contributes in building 
these assets, should be consider as strategic.
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Purpose: The present study is intended to figure out the factors for sustainable growth of SMEs.
Design/methodology/approach: 27 SMEs in the area of IT in Korea were analysed through inter-
views method basically. According to the openness of knowledge strategy and business model 
altogether, the growth of SMEs will be different. 
Findings: Open innovation in knowledge strategy and business models is required for sustain-
able developing of SMES according to the result of this research. SMEs grow from closed inno-
vation in knowledge strategy and business model altogether, through open innovation in both, 
and to open innovation one of them. Any SME which chooses closed innovation both knowledge 
strategy and business model, decreases the size of the firm and total sales, and could not survive 
continuously.
Originality/value: First, in this research, for the first time it is found that sustainable development 
of SMEs requires two kinds of open innovation which are knowledge strategy and business mod-
el. According to developing process, SMEs change their open innovation strategy in knowledge 
strategy, and business model from closed, closed, through open, open, and to close, open, or 
open closed. Second, the highest growth limit of SMEs depends on open innovation in knowledge 
strategy and business model in sequence from closed innovation in both, through open innova-
tion in both, and open innovation in knowledge strategy and closed innovation in business mod-
el, to, closed innovation in knowledge strategy and open innovation in business model. 
Keywords
Knowledge Strategy, Open Innovation, Closed Innovation, Business Model
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1. Introduction
1.1. Research Question
Nelson and Winter (1982) developed an evolutionary theory of the capabilities and behavior of business firms oper-
ating in a market environment, and construct and analyze a number of models consistent with that theory. We tried 
to find out concrete evolutionary process of SMEs in IT (Information Technology) sector.
Our research Question is as follows;
Why do some firms grow sustainably and others disappear in the short term?
We want to answer this question from IT (Information Technology) SMES (Small and Medium size Enterprises) in 
Korea. Among SMEs in the Information Technology industry, some firms develop new products, and grow dramat-
ically. But other firms even though it one time received attention from markets and competing firms because of its 
innovative and customer-attracting products, lose market power, and disappear in the end at the sector just in 3-4 
years. Why do some firms continuously develop, and other firms collapse so soon in the high competing environ-
ment, shortened technology life cycle, and wide spreading Commodity Trap (Aveni, 2010).
In particular, in the IT industry where the speed of technological advancement is high and product life cycles are very 
short, clear contrasting cases can be easily seen among SMEs such as firms that grow and develop and those that 
shrink and become extinct in short periods of only 3-4 years. Factors that determine the growth and development of 
firms are quite diverse. By the way, technology pushes based on the supply of technology do not always lead firms’ 
growth and development (Peters et al., 2012). 
1-2. Research Scope 
First, in the present study, existing literature is analyzed centering on discussions about firms’ knowledge strategies, 
those about the concepts, characteristics, and roles of business models, and those regarding the relationship be-
tween the two (Morris et al., 2005; Wenger, 2004). 
Second, a research framework is constructed considering both the Knowledge Strategies for those technologies 
and knowledge necessary for firms’ sustainable growth and development and the states of Business Models with 
which firms meet customers and create their revenues.
Third, 27 firms are concretely analyzed through interview surveys based on the research framework. The present 
state of sustainable growth of the 27 firms, and the conditions and elements that determine the growth are elucidat-
ed through the research framework.
Fourth, based on the research framework of the present study and the results of the case analysis, conditions and 
factors for SMEs’ sustainable growth and development are discussed.
Finally, the implication of the present study is set forth and the limitations of the present study and tasks of follow-up 
studies are presented.
1.3. Study method
In the present study, factors for firms’ sustainable growth were identified based on interviews with firms (Creswell, 
2012; Seidman, 2006). Although the present study includes Narrative Research and Phenomenological Research, 
it is basically based on the Case Study Research Method. We have investigated contemporary phenomenon within 
its real-life context, because the boundaries between the phenomenon and the context are not clearly evident and 
multiple sources of evidence are needed (Yin, 2008). The research was carried out via a semi-structured in-depth 
interviews based on a half-structured questionnaire including questions regarding: firm’s knowledge strategy, firm 
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years, present states and changes of business models, changes of employees, and revenue amounts, structure 
and trends.
However, firms’ performance and records were obtained utilizing published financial statement Data Bases and con-
crete data on firms’ strategies or business models were complementarily examined through home page searches, 
press report content examinations, etc. 
2. Literature Review and Research Framework Building
2.1. Knowledge Strategy
Firms acquire external knowledge to avoid wheel re-invention (Lopez and Esteves, 2012). The relationship be-
tween external and internal networks acts as enablers of knowledge acquisition and appropriation. Connection to 
technological partners as providers of knowledge through external networks and the acquisition of knowledge and 
the know-how of how to manage it through internal networks play core roles for firms’ survival. Externally, Firms’ 
competitive advantage depends on the ability to use inter-firm collaboration to access essential knowledge and spe-
cialized capabilities held by other companies, which are difficult to imitate or acquire (McEvily and Marcus, 2005). 
Therefore, firms’ knowledge strategies have been recognized as a core element of firms’ sustained survival and 
development by many researchers.
Firms as knowing organizations postulate learning and innovation by managing holistically the activities of sense 
making, knowledge creation, and decision-making (Choo and Johnston, 2004; Yun and Ryu, 2012). In Organization-
al Knowledge Cycles, the firms figure out demand in business environments through sense making and catch gaps 
between external knowledge and internal knowledge to create knowledge. Discussion about knowing organizations 
also basically focuses on continuous acquisition of knowledge for sustained growth and development of firms.
The self-efficacy theory provides a unique theoretical model that illustrates how individuals may be motivated to 
share complex, tacit knowledge in open source community (Endres et al., 2007). By comparing individuals’ self-ef-
ficacy to share complex tacit knowledge in the open source versus traditional organizational contexts, researchers 
may add to the knowledge of how and why knowledge sharing occurs. The self-efficacy theory elucidates basic 
elements of firms’ sustained development through knowledge strategies by defining individual level motives and 
connection relations for the acquisition and diffusion of tacit knowledge within firms.
The methods to enhance the transfer of knowledge from Baby Boomers to Generation X aerospace engineers 
require visible and participative management involvement. In this situation, management support is the core of 
a knowledge-sharing culture that fosters open and honest communication, respectful and trusting relationships, 
effective mentoring relationships, dynamic team environments, co-location of team members, and a technology 
infrastructure (McNichols, 2010). That is, firms’ sustained development requires firm members’ effort for knowledge 
transfer between generations and times. The knowledge transfer model depicting optimal knowledge transfer meth-
ods and strategies as identified by Generation X aerospace engineers is knowledge sharing culture. 
Firms must begin to create worker-centered environments to encourage the open sharing and use of all forms of 
knowledge such as tacit knowledge based on common sense, and explicit knowledge based on academic (Smith, 
2001; Yun and Mohan, 2012a, 2012b). Knowledge-creating companies which transform data or tacit knowledge to 
valuable knowledge can develop sustainably (Jin-Hyo and Mohan, 2012a, 2012b). Organizations that recognize 
and use their employees’ steadily growing wealth of tacit and explicit knowledge to solve problems and achieve 
goals have a major competitive advantage (Smith, 2001).
A macro process of knowledge management for continuous innovation is required (Xu et al., 2010). The internaliza-
tion phase of continuous innovation through knowledge management in artifacts, human beings, and technologies 
are required at firm level. For continuous innovation and development of firms, a macro process of knowledge man-
agement is required for new knowledge in innovation process occurring at the contact point between knowledge 
creation and knowledge usage.
Innovation engines for knowledge cities include the museum, the library, the stock exchange, the café, the Brown-
field, the grand fair, the outlook tower, and the industrial district (Dvir and Pasher, 2004). Knowledge city as a city 
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that was purposefully designed to encourage the nurturing of knowledge is a kind of ecology which enables and 
catalyzes knowledge development and innovation in the business world. Knowledge based urban development 
requires economic development, socio-cultural development, institutional development and enviro-urban develop-
ment altogether (Yigitcanlar et al., 2012). That is, at the city level that surpasses firms too, systematic management 
of knowledge is the driving force of sustainable city growth and development (Schlossstein and Yun, 2008; Yun et 
al., 2010).
From the foregoing discussion, the importance of knowledge strategies including those for the acquisition, manage-
ment, and development of knowledge as the driving force of sustainable growth and development not only at the 
level of individuals that constitute firms or cities that surpass firms but also firms themselves among others could 
identified. That is, effective and continuous acquisition and creation of knowledge are the core of firms’ sustained 
growth.
2.2. Business Model
No generally accepted definition of the term “business model” has been made. Six component framework is pro-
posed for characterizing a business model, regardless of venture types including factors related to the offering, mar-
ket factors, internal capability factors, competitive strategy factors, economic factors, and personal/investor factors 
(Morris et al., 2005). A business model as “an architecture of the product, service and information flows, including 
a description of the various business actors and their roles; a description of the potential benefits for the various 
business actors; a description of the sources of revenues” has the same meaning and context (Timmers, 1998). 
This concept of business models is clearly distinguished from technology, knowledge, or knowledge strategies. Of 
course, in terms of value creation for consumers, it is also distinguished from the technological innovation from so-
ciety dealt in sociology of science (Yun et al., 2011). 
According to an e-Business Model Ontology for modeling e-Business, e-business model framework has three fac-
tors such as customer relationship, product innovation, and infrastructure management (Osterwalder and Pigneur, 
2002). Business models in e-business are eventually shown to have characteristics distinguished from knowledge 
strategies because they do not mean knowledge or technology per se but do mean consumer relations or at least 
products. That is, according to this discussion, business models should be reviewed separately from knowledge as 
a factor for sustained growth of firms. 
According to another theory, the elements of a successful business model include Customer Value Propositions 
(CVPs), profit formulas, key resources, and key processes, and among these, CVPs are a key factor (Johnson et 
al., 2008). The core reason for the success of Apple despite that it released digital music players to the market later 
than Diamond Multimedia released in 1999 or Cabo 64 released in 2000 is that CVPs were epochally improved by 
making downloading digital music easy. In this discussion, technology or knowledge is included in business mod-
els as one of key resources, but only to a limited extent because CVPs that are finally implemented through key 
resources, key process, and profit formula are regarded as business models. Therefore, the business models in 
this discussion should also be considered and reviewed separately from technology or knowledge as a factor for 
sustainable growth and development of firms.
Business model innovation is not just about technology anymore (Chesbrough, 2007). According to Chesbrough 
(2007), functions of a business model has six points (value proposition, target market, value chain, revenue mech-
anism, value network and competitive strategy). Chesbrough (2007) presents business models by stages ranging 
from type 1, undifferentiated business models to type 5, business models integrated with innovation processes, and 
finally type 6, business models as adaptive platforms. That is, while differentiating business models from technolo-
gy and knowledge, he integrates the innovation of business models with innovation made through technology and 
knowledge or combines business models with technology and knowledge in the form of a platform in the case of 
type 5 and 6 business models. 
A mediocre technology pursued within a great business model may be more valuable that a great technology 
exploited via a mediocre business model (Chesbrough, 2010). Barriers to business model innovation the conflict 
between the business model established for the existing technology, and that required exploiting the emerging, 
disruptive technology. According to Chesbrough (2010), the successful leadership of organizational change must 
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be brought to bear in order to overcome these barriers. Although Chesbrough’s (2010) business models are closely 
related to technology, they are an independent corporate element distinguished from technology or knowledge. 
Business Models include discussions at three dimensions; e-Commerce, Strategy, and Technology and Innovation 
Management (Zott et al., 2011). Business models in e-commerce are to describe new gestalts and internet-based 
ways of “doing business”. Business models in Strategy are to explain new network-and activity system-based value 
creation mechanisms and sources of competitive advantage. Business models in technology and innovation man-
agement are to understand how technology is converted into market outcomes. None of these business models 
from three viewpoints are for knowledge or technology per se but they are core elements of firms’ existence and 
development.
To put the foregoing diverse discussions about business models together, first, business models are a concept 
materially and theoretically distinguished from technology or knowledge per se. Second, business models are indis-
pensable for firms’ survival and development. Therefore, firms should need continuous development or introduction 
of new business models suitable for or leading market environments, that is, (open) innovation of business models. 
Third, although business models are not technology, new knowledge and technology from various aspects are nec-
essary for (open) innovation of business models.
2.3. The Relationship Between Knowledge Strategies And Business Models 
Knowledge is treated more and more as a principal success factor or the major driving force behind business suc-
cess (Papavassiliou and Mentzas, 2003). Knowledge modeling in weakly-structured business processes will be a 
new approach for integrating knowledge management and business process management. Knowledge- intensive 
business process tend to be characterized by dynamic changes of goals, information environment, constraints, and 
highly individual and ad-hoc communication and collaboration patterns (Papavassiliou and Mentzas, 2003).
Business process modeling (BPM) as a tool for knowledge management allows the transformation of informal 
knowledge into formal knowledge and facilitates its externalization and sharing (Kalpic and Bernus, 2006). Business 
process models focus on the description of business process features and characteristics. But Organizations should 
be aware of the complete process of knowledge flow, looking at the flow between the organization and the external 
world and the flow among individuals within (and outside) the organization before building up business process 
modeling (Kalpic and Bernus, 2006). All of four Knowledge Processes, that are, internalization, externalization, 
combination, and socialization can be included as part of business process modeling (Nonaka and Takeuchi, 1995). 
Different prosperities of software firms, such as size, age, intellectual capital, absorptive capacity, and ownership 
structures affect their decisions to base their business strategies on open source software (OSS) supply or propri-
etary distribution of products and services (Harison and Koski, 2010). That is, in the case of software companies, 
corporate strategies for technology and knowledge are very closely related to business processes. In the case of the 
UK service industry too, analysis showed that causal links existed between service firms’ knowledge investments, 
their innovation outputs and business growth (Love et al., 2011). Love et al. (2011) connect knowledge sourcing, 
knowledge transformation, and knowledge exploitation with each other using innovation value chains and focus on 
the inflows and outflows of knowledge and technology from/to the outside during each of the foregoing. That is, they 
present innovation value chains per se as part of open innovation knowledge strategies.
According to a case study of an entrepreneurial venture, the business model is a narrative and calculative device 
that allows entrepreneurs to explore a market and plays a per formative role by contributing to the construction of 
the techno-economic network of an innovation (Doganova and Eyquem-Renault, 2009). According to a survey on 
venture companies in the early stage, business models play the role of brokers that connect firms’ technology and 
knowledge to markets. According to Pay-As-You-Drive (PAYD) auto insurance, an incumbent firm profits from busi-
ness model innovation (Desyllas and Sako, 2012). According to PAYD case, conceptualizing and implementing a 
novel business model is not sufficient for a firm to achieve competitive advantage and above average returns. That 
is, sustained growth and development are not guaranteed by only (open) innovation of business models.
Value creations by knowledge-based ecosystem facilitate the innovation process for individual companies, and 
create innovation communities (van der Borgh et al., 2012; Yun and Mohan, 2012a, 2012b). A knowledge based 
258
Parallel Session 1.2. Innovation and Intelligence 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
ecosystem is a social and economic environment providing specific value sources that individual companies seek 
in their continuous quest for performance improvement. At this, the co-evolution of the ecosystem’s business mod-
el with firm-level business models explains why technology-based firms join, stay in, or leave the ecosystem at a 
certain point in time. That is, corporate level business models and knowledge based ecosystems faced by firms 
exchange effects with each other and develop and grow together. 
The cyclic innovation model (CIM) connects technological capabilities with market needs (Berkhout et al., 2010). 
And, it presents the processes in innovation by a circle of change including scientific exploration - technological 
research - product creation cycle, and scientific exploration - market transitions - product creation cycle. The CIM 
postulates the coexistence of two cyclical interactions instead on the conceptual chains of knowledge. The two cy-
cles mediated by entrepreneurship show cyclical co-evolution of the introduction of new business models and the 
introduction of new knowledge and technology.
The business model has value as a mediating construct between technology and economic value (Chesbrough 
and Rosenbloom, 2002). A successful business model creates a heuristic logic that connects technical potential 
with the realization of economic value, and constrains the subsequent search for new, alternative models for other 
technologies later on- an implicit cognitive dimension overlooked in most discourses on the topic (Chesbrough and 
Rosenbloom, 2002). This approach treats knowledge in the firm which is limited. In that this approach regards the 
creation of value useful to consumers through knowledge and technology in knowledge based economy, that is, 
connection between technology and markets as business models, this approach clarifies the meaning of business 
models distinguished from knowledge or technology. Discovery oriented research often produces spillover tech-
nologies that lack a clear path to markets, discovering a viable business model for these spillovers is a critical and 
neglected dimension of creation value form technology (Chesbrough and Rosenbloom, 2002). Eventually, open 
innovation for the discovery and introduction of technology and that for the introduction of new business model exist 
in different dimensions. 
That is, a common argument of diverse discussions is that although firms’ knowledge strategies for the acquisition 
of technology and business models for the creation of new values are linked with each other in the dynamic process 
of innovation, they have independent functions and values. Therefore, active open innovation at the corporate level 
for the acquisition of new knowledge and activities at the corporate level for the acquisition of new business models 
have different logics and procedures from each other.
2.4. Research Framework
Based on the aforementioned previous studies, the present study takes notice of the fact that open innovation in 
firms’ technology strategies and open innovation in the introduction of business models can be analyzed and imple-
mented in different dimensions. The present study also takes notice of the fact that the open innovation in the form 
of firms’ introduction of new ideas or technologies from the outside or the outflows of unutilized knowledge or tech-
nologies in firms can separately occur in the dimension of knowledge strategies and in the dimension of business 
models (Chesbrough, 2003, 2006). 
The openness of Knowledge Strategies not only has already been dealt in-depth in diverse aspects of knowledge 
management and but also has been regarded as a new core element of corporate strategies in recent strategy 
studies (Chesbrough, 2003; Choo and Johnston, 2004; Yun and Ryu, 2012; McEvily and Marcus, 2005; McNichols, 
2010; Smith, 2001; Xu et al., 2010; Yigitcanlar et al., 2012). 
Furthermore, as the importance of not only knowledge or technologies per se but also business models that con-
nect the relevant technologies with markets has come to the fore importantly, whether to actively change and add 
business models as required by customers and markets is appearing as an indispensable element targeted by 
SMEs’ new open innovation (Berkhout et al., 2010; Chesbrough, 2007, 2010; Chesbrough and Rosenbloom, 2002; 
Doganova and Eyquem-Renault, 2009; Harison and Koski, 2010; Johnson et al., 2008; Kalpic and Bernus, 2006; 
Osterwalder and Pigneur, 2002; Papavassiliou and Mentzas, 2003; Zott et al., 2011). 
Here, open innovation in knowledge strategies comprises cases where firms actively introduce knowledge and tech-
nologies from the outside as well as cases where firms actively release their unutilized technologies to the outside 
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although these cases are not common among SMEs. On the contrary, closed innovation in knowledge strategies 
comprises cases where firms establish and implement knowledge strategies centering on their own technologies 
and knowledge.
Open innovation in business models refers to firms’ active introduction of new business models from the outside. 
When firms have activated open innovation in business models, addition of new products differentiated from existing 
products or changed products replacing existing products appear rapidly. On the contrary, closed innovation in busi-
ness models is cases where firms maintain their existing products or services and corresponds to business model 
strategies insensitive to consumers’ or markets’ demands.
Figure 1. Research Model
SMEs’ sustainable growth strategies will appear differently according to the four types in Figure 1. That is, C-C Type 
SMEs that use closed innovation approaches in Knowledge Strategies and in the introduction of Business models 
are assumed to pursue development only within the technologies and business models they have because they 
cannot survive for a long time since they are insensitive to consumers’ preference, changes in market situations, 
and the introduction of new knowledge and technologies. 
C-O Type SMEs continuously produce new products and services that meet markets’ and consumers’ demands 
within their technologies and knowledge. These firms are assumed to be able to develop until they can build diverse 
business models within their knowledge and technologies.
O-C Type SMEs are firms that have secured an area and customers to a certain extent in the market. Therefore, 
many of them should be considerably large medium enterprises. These firms can survive until they can supply 
more efficient products through the introduction of newer knowledge and technologies to their secured market and 
customers. Therefore, these firms are assumed to be unable to survive if targeted markets’ or customers’ demands 
change rapidly because changes in their business models are slow and thus they cannot sufficiently actively re-
spond to changes.
O-O Type SMEs not only actively change major products in accordance with customers’ or markets’ demands but 
also continuously secure necessary knowledge and technologies from the outside. This type is assumed to be a 
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representative type of SMEs that can continuously grow and develop. Many of technology based venture compa-
nies in countries or regions where knowledge ecosystems have been well established and activities of technology 
based venture companies are active are this type. These firms will grow into global enterprises through sustained 
growth (van der Borgh et al., 2012).
3. Finding
Figure 2. Case firms’ situation in Research Framework
Basically, through the qualitative approach of the analytic hierarchy process (AHP), firms with high and low levels 
of Open Innovation in Knowledge Strategies were qualitatively judged to draw two groups; one with high levels of 
Open Innovation in Knowledge Strategies and the other with low levels of Open Innovation in Knowledge Strategies 
(Wei et al., 2005) taking notice of the fact that the AHP method is an approach to secure higher objectivity through 
qualitative and hierarchical approaches to select a more excellent alternative between two alternatives. In the pres-
ent study, through hierarchical approaches, 27 case firms were divided into a group of firms that made open inno-
vation in knowledge strategies and a group of other firms. Likewise, through the qualitative approach of the AHP, 
a group with high levels of Open Innovation in Business Models and a group with low levels of Open Innovation in 
Business Models were drawn. Then, these two procedures were combined to draw the Case Firms’ situations in the 
Research Framework shown in Figure 2 (Beynon, 2002). 
According to the results of the foregoing, average firm ages by type were as follows; OC type at least 10 years, 
CO type 5-10 years, OO type approximately 5 years, and CC type shorter than 5 years. Quite differently from the 
initial hypothesis, CO and OC type firms showed longer survival periods than OO type firms. The results showed 
the order, OC CO>OO.CC. All of three firms that showed the longest survival periods commonly had quite di-
verse product groups and business models. In particular, these firms were operating quite large in-house research 
institutes.
Second, these firms’ sales growth rates over the last three years were examined. Firms that had been in existence 
for less than 3 years were excluded from the review. The results showed the order; OO> CO  OC>CC. That is, 
firms that showed open innovation both business models and knowledge strategies showed the highest average 
sale growth rates followed by CO type firms with active addition of or switches to new products and OC type firms 
with active research and development linkage with the outside. Four top firms showed growth rates close to 100% 
over the last three years.
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Third, the sizes of the firms were examined and the results showed almost same order as the ages of the firms. 
Whereas more than half of OC type firms had 100 or more employees, less than 30% of CO type firms had 100 or 
more employees. Most of OO type firms had 20-30employees and most of CC type firms had 10 or fewer employ-
ees.
  Fourth, the levels of diversity of product groups were examined and the results showed the order; OC
CO>OO>CC. Given the order, it can be assumed that firms develop into OO types first and then into CO or OC 
types. That is, if firms do not make open innovation in both aspects of business models and technologies, they will 
be short-lived or rapidly shrink in size. If their open innovation is active in both aspects, they may develop continu-
ously to increase the number of their product groups and gradually evolve into CO or OC type firms. 
4. Discussion
First, in SMEs, there are 2 different levels of Open Innovation. So, we should bear in mind open innovation in both 
knowledge strategies and BM in reality. Whereas the former appears as joint research and development with uni-
versities or company funded research institutes, technology transfer, and research contracts, etc., the latter appears 
as new product production related ideas, feedback and materialization of consumers’ and markets’ demands for the 
diversification of existing products, etc. In interviews with firms’ chief executive officers (CEO) or chief technology 
officers (CTO), it was identified that SMEs had different approaches for the two (Chesbrough, 2010). The differenc-
es develop into different steps in the process of development of SMEs’ open innovation.
Figure 3. Changing Steps of Open Innovation Type in SMEs
SMEs start with a single Technology and a single Business Model and develop into firms having complex technolo-
gies and complex Business Models. HN which is a C-C Type is an example of forms at the starting point. O-O Type 
firms such as TM, KP, PS, BB, UT, WT, and MM are mostly not very old firms that started from CC and are contin-
uously growing through open innovation in both knowledge strategies and business models. While undergoing the 
second step of open innovation, these firms are divided into two contrasting open innovation strategy groups; OC 
Type firms and CO Type firms. These two groups are the same in that both have in-house research and development 
centers and are much advanced than OO Type firms in terms of sizes, ages, and the diversity of business models. 
However, the former has larger internal facility infrastructures and research and development systems than the lat-
ter, focuses on cooperation in technology development and transfer with external parties, and reflects the results on 
product development and business model addition. UB and YG are representative examples of the former. On the 
other hand, the latter more actively implements strategies to directly cooperate with external parties in developing 
products or adding business models to obtain products or business models from external parties or to complement 
existing products or business models thereby having more diversified business models than the former. However, 
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this type firms are shown to have in-house facility infrastructures or research and development systems larger than 
those of OO type firms but generally smaller than those of OC Type firms. NK and GB are representative examples 
of these firms. If firms fail in continuing open innovation, they will fall back to CC Type firms and their sales and firm 
sizes will undergo the process of becoming stagnant followed by shrinking. CC and FS are representative ones. 
These firms experience a considerable time of stagnant sales first before they experience rapid shrinkage of their 
sizes. Of course, these firms may have opportunities for new growth if they switch to complete Open Innovation 
approaches in both aspects of Knowledge Strategies and Business Models (Cefis and Marsili, 2005). ST and YS 
are examples. After experiencing a period of stagnation, they are preparing a turning point toward new growth with 
complete Open Innovation approaches in both aspects of products and technologies.
Figure 4. Relationship between Open Innovation Type, and firms’ life and size
Second, based on the results of analysis of the cases in the present study, the integrated lengths of lifespan, firm 
sizes, or sales of SMEs by type of Open Innovation were obtained as shown in Figure4. CC Type firms show fast 
growth of sales and firm sizes at the beginning but expose considerable limitations in the magnitude of growth. 
Whereas OO Type firms grow more slowly compared to CC Type firms they grow to higher levels in terms of their 
life or sizes (Buenstorf, 2007). However, a noteworthy fact in relation to SMEs is that complete Open Innovation 
strategies do not guarantee sustained growth. On the contrary, it has been shown that they grew further as with CO 
and OC Types when they secured competitiveness by having their own Technological Capability or through high 
differentiation (Lall, 1992; Porter, 2008). .
5. Conclusion 
From this paper, we could find out several implications for SMEs. First, SMEs cannot survive, if they do not accept 
open innovation in knowledge strategy and business model. SMEs that show absolute limitations in resources and 
manpower should absolutely implement open innovation strategies to secure more diverse resources from markets 
and external knowledge bases rather than preparing all resources and capabilities by themselves (Van de Vrande 
et al., 2009; Yun and Mohan, 2012a, 2012b). 
Second, SMEs should bear in mind, two different levels of open innovation together such as knowledge strategies 
and business models. (Chesbrough, 2007; Chesbrough and Appleyard, 2007). In particular, surrounding the acqui-
sition of diverse business models, SMEs’ open innovation strategies appear in more diverse forms (Yun and Mohan, 
2012a, 2012b). It can be seen that in the process of development, the strategies develop into forms quite different 
from those of knowledge strategy related open innovation strategies. Therefore, securing those networks that would 
enable SMEs to implement different natures of open innovation simultaneously through participation in diverse 
forms of networks in their cluster is more importantly required than anything else (Cooke, 2005; Yun et al., 2010).
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Third, SMEs should not confuse between temporally sustainable development and forever sustainable develop-
ment. Firms that take closed innovation strategies in both Knowledge strategies and business models can also grow 
for some time. However, due to the deepening of knowledge based economy, not only the amount of knowledge 
existing in the world increased and the speed of knowledge distribution increased but also customers’ demands and 
expectations have become to appear in the market immediately through SNS, etc. (Yun and Ryu, 2012). As a result, 
cutting-edge products fall into Commodity Traps more quickly and technology lifecycles are shortened (Aveni, 2010; 
Chesbrough, 2011). In addition, as more effective technological catch up strategies have appeared, late movers 
have become to be able to chase front-runners in a short time (Kumar and Russell, 2002; Lee and Lim, 2001). SMEs 
should take appropriate open innovation portfolio strategies between Knowledge strategies and business models 
in accordance with their situations.
Meanwhile, the present study has intrinsic limitations along with implications. First, the present study was conducted 
with IT sector SMEs in Korea. It is true that the IT sector is one of the most rapidly changing industrial sectors, and 
is one of representative business types of SMEs in which manufacturing and service industries coexist and diverse 
sizes of SMEs exist (Malerba, 2002). However, to generalize the results of the present study in a wider range, the 
method used in the present study should be applied in more diverse industrial areas. 
Second, the present study relies on Case Study methods. It is true that case studies are a study method with ex-
cellent qualitative analysis in firm studies (Yin, 2008). However, it is also true that to classify and objectify diverse 
corporate open innovation strategies, quantitative studies for classification with larger numbers of firms are addition-
ally required. In particular, the results of quantitative analysis of large numbers of firms across regional and national 
boundaries are a task of follow-up studies necessary for the generalization and development of the results of the 
present study. 
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Appendix: Characteristics of interview data: Summary of 27 firms’ interview and open innovation
(Year: 2012)
Firm Interview Date Interviewer Knowledge strat-egy Business model
FY Fab. 17th CEO, CTO Closed Open
TM March 9th CEO Open Open
KP March 10th CEO Open Open
ST March 16th CEO Closed Closed
HN March 21th CEO Closed Closed
AB March 28th CEO Open Closed
GT April 3th CEO Open Closed
MM April 13th CEO Open Open
CB April 23th CEO Open Open
NK May 25th CEO Open Open
PS May 30th CEO Open Open
OS June 8th CEO Closed Open
MN June 22th CEO Open Closed
SMS June 27th CEO Closed Open
ID July 13th CEO Closed Open
BB July 18th CEO Open Open
YG July 23th CEO Open Closed
GS July 26th CEO Closed Closed
GB Aug. 03th CEO Closed Open
YS Aug. 7th CEO Closed Closed
FD Aug. 17th CEO Closed Closed
UT Sept. 12th CTO Open Open
AM Sept. 20th 26th, 30th CEO Open Closed
UB Sept. 21th CTO Open Closed
CC Sept. 26th CEO Closed Closed
TC Oct. 19th CEO Open Closed
WT Nov. 1th CEO Open Open
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Qatar’s economy diversifies from its reliance on gas and oil, but success will depend increasingly 
on the ability to compete in a global knowledge economy. Qatar National Development Strategy 
calls for the knowledge economy to take a key role within this economic diversification process 
and the transformation of its capital city Doha into a regional as well as global knowledge hub. 
This paper aims of identifying emerging knowledge-based patterns that drive the Qatari space 
economy. Our research concept combines relational economic geography and physical urban 
development. In the centre of the analytical framework are the two main pillars of the knowl-
edge economy – Advanced Producer Services (APS) and High-Tech firms. First, we look at how 
multi-branch multi-location firms in the knowledge economy deploy their intra-firm networks on 
various spatial scales. Second, we identify the partners whom these firms have working relation-
ships along individual chains of value with, and where these extra-firm linkages are located. We 
deal with the following questions: What role and significance does Doha play in the context of 
a growing knowledge economy on a supra-regional scale? What kind of knowledge-based spa-
tial patterns can be identified in the particular context of the city of Doha? How do international 
business practitioners perceive these patterns and knowledge economy environments in Doha, 
Qatar? First results indicate strong connectivity patterns to Europe and South-East Asia as well 
as a distinct lack of urban amenities and qualities for knowledge workers.
Keywords
Advanced producer services, Doha, high-technology, knowledge economy, Qatar
1. Introduction
The paper starts with an observation on the emerging role of the ‘knowledge economy’ that capitalism 
is undergoing an epochal transformation from a mass production system where the principal source of 
value was human labour to a new era of ‘innovation-mediated production’ where the principal component 
of value creation, productivity and economic growth is knowledge [1]. In particular, the Arabian Peninsula, 
after the oil boom in the 1970s and 1980s, which caused rapid urbanisation on, new economic strategies 
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were introduced at the end of the 20th century in order to stimulate the growth of Gulf cities. Based on a 
fortunate geopolitical location between Asia, Europe and Africa, many governments recognised a poten-
tial to develop cities into hubs within regional and global trading networks by investing in extensive and 
state-of-the-art harbours and airports [2]. This general strategy has been accompanied by various further 
investments in order to accelerate urban growth. Subsequently, new economic sectors were in most cas-
es introduced by joint ventures between the public and private sectors, which meant a new era of urban 
governance in the Gulf. Nevertheless, the wealth of fossil fuels can still be considered as the main basis 
of recent expectations for growth in the Gulf region attracting investors worldwide [3].
In recent years newly emerging cities around the world have been challenging established networks 
and adding a new dimension of complexity. As in previous international economic crises, the financial 
crisis in 2008 became a major catalyst for new shifts within the dynamics of World City formation. Today, 
all cities within international networks compete for being perceived as secure havens for international 
capital. Thus, for any new player to be successful in entering the global network it must invest in the es-
tablishment of infrastructure that will enable it to access foreign markets and producers. To be a truly key 
hub within this global network however the emerging city must attract the business of international and 
trans-national firms as well as ideally their headquarters in order to diversify its economy toward indepen-
dence from heavy industries and the export of natural resources [4].
The tightened competition has put additional extensive pressure on emerging urban regions to grow 
rapidly and thus to sustain their momentum as attractive markets. The implemented growth strategies 
include liberalisation and decentralisation measures to attract investments from the private sector while 
large-scale public investments are needed to establish modern infrastructure. The resulting construction 
booms have reshaped urban morphologies not only physically but also socio-economically due to ex-
ponential population growth via immigration and newly emerging service sectors. In the long term these 
cities are challenged to become not only attractive investment hubs during the period of rapid urban 
growth but to become international service hubs and thus operational centres of transnational companies 
by attracting knowledge economies long-term.
The paper is structured as follows: section 2 discusses Doha as a rising knowledge hub. Section 3 pres-
ents our research methodology while section 4 presents the findings. Section 5 then closes with conclu-
sions and an outlook.
2. Doha As A Rising Knowledge Hub
According to Castells (1996), societies are cantered around a variety of flows: “flows of capital, flows of in-
formation, flows of technology, flows of organizational interactions, flows of images, sounds and symbols 
(...) They are the expression of the process dominating our economic, political and symbolic life. Thus, 
I propose the idea that there is a new spatial from characteristic of social practices that dominate and 
shape the network society: The space of flows” [5]. He develops a new perception of spatial and urban 
development by identifying the space of flows as the underlying concept of spatial developments rather 
than the space of places, represented by world cities and other territorial spaces: “The global city is not 
a place, but a process” [6].
The knowledge economy is a concept that “covers every aspect of the contemporary economy where 
knowledge is at the heart of value added – from high-tech manufacturing and information and telecommu-
nication technologies through knowledge intensive services to overtly creative industries such as media 
and architecture.” In addition, the knowledge economy is a ‘relational’ phenomenon as it is “part of the 
economy in which highly specialized knowledge and skills are strategically combined from different parts 
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of the value chain in order to create innovations and to sustain competitive advantage” [7].
In the context of hierarchical network developments and functional differentiations between cities the 
Arabian Peninsula has obtained a geostrategic importance that is currently unique. Gulf cities have de-
veloped into central hubs right in-between the developed Western nations and the rising economies of 
Asia. As a consequence, the significance of cities and urban spaces on the Arabian Peninsula in global 
networks has grown rapidly [8, 9]analyzing the importance&#xD;of locations within the global city network 
in the&#xD;context of the growing knowledge economy (179. In today’s context of international com-
petition between geographical locations, Gulf cities face completely new challenges. They need to find 
ways of how to sustain and improve their position in the context of a globally operating service economy. 
Thus, knowledge intensive activities have been identified as key spatial development drivers in global 
cities [10, 11]. For knowledge intensive firms – Advanced producer services (APS) and High-Tech firms – 
knowledge is an important resource for innovation, which in turn, is one of the major drivers of economic 
growth. Since the transfer of knowledge often requires direct face-to-face interactions, particularly many 
APS firms require a high level of global connectivity as well as highly integrated local structures. Innova-
tive activities have shown to be highly concentrated in a minority of urban regions [12]. The main reason 
why these urban regions play important roles in the supply of knowledge is that firm networks benefit 
from geographical proximity and local knowledge spill overs. Malecki describes this aspect as the “local 
nature of knowledge” and highlights the necessity to accept knowledge as a spatial factor of competition 
between cities [13].
Our use of the term knowledge hub stems from the fact that an interconnected system of globalized 
city-regions has emerged [14], whereby a limited set of city-regions occupies central places in the global 
economy because they are the locales where these connections converge (i.e. the knowledge hubs). As 
a consequence, we thus consider knowledge hubs to be interconnected urban areas characterized by 
myriad processes of ‘vertical’ integration and vibrancy that give – to a varying degree – way to ‘horizontal’ 
spill-overs within the broader urban-regional field [15-18].
The change in Qatar’s ruler-ship in 1995 when Sheikh Hamad Bin Khalifa Al Thani came to the throne 
opened the door to a new path of economic development for what was a restrictive and conservative 
country [2]. In the following years Qatar has developed to an uprising political centre in the Middle East 
claiming the role as intermediary within relationships between the West and Arab World [19]. Parallel to 
its growing political engagement various projects were launched to develop the capital city Doha into a 
global hub. Since the mid-1990s the population has more than tripled, making Qatar one of the fastest 
growing nations in the world. This rate of population growth is mainly due to the recent construction 
boom that incited the immigration of hundreds of thousands of guest workers from South Asia [20]. Today 
almost 86% of Qatar’s current population of around 1.8 million is foreign [21]. While liberalisation mech-
anisms have been introduced by deregulating the real-estate market in 2004, increasing interest from 
the private sector in investing in Qatar was mainly ignited by direct investments of oil and gas revenues, 
which can be distinguished in five major development strategies: real estate, infrastructure & services, 
culture & sports, education & science, news & media [22].
The main consequence of all five public investment strategies has been rapid urban growth and thus new 
realities in socio-economic structures as well as the physical urban environment. In particular, the rise 
of the networked economy, the space of flows and the growing spikiness of the global urban hierarchy 
is fuelled by advances in transport and telecommunication technologies and a growing mobility of global 
business elites. In this context the development of cities is increasingly depending on their position in in-
ternational flows of capital, knowledge, foreign direct investments or commodities. As a longitudinal study 
in 2000 and 2010 conducted by the Globalization and World Cities (GaWC) Research Network on world 
city networks has shown the global urban hierarchy is leaded by a small group of cities, namely London, 
New York, Hong Kong, Tokyo or Paris, that are well connected to each other [23]. As in the year 2000 Lon-
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don, New York and Hong Kong remain the world’s leading cities “with NY-LON as the undisputed domi-
nant dyad” [24]. Opposed to the top ranked cities which were more or less stable in their position between 
2000 and 2010, changes and alterations in ranking among cities in the middle section were extremely 
volatile and characterized by the plummeting of US and the rise of Chinese cities [24]. In contrast to 2000 
where the 20 most connected cities include five cities from the United States and five cities from Asia, the 
number of US American cities decreased in 2008 down to the number of three while Asian increased by 
the number of four to a total of nine [24]. Relating to the Gulf region the first ranking published in 2000 
outlines seven emerging cities from the Arabian Peninsula with Dubai as the most connected city in the 
region. Sorted from the highest to the lowest rank the cities are Dubai (UAE), Manama (Bahrain), Jeddah 
(Saudi Arabia), Riyadh (Saudi Arabia), Abu Dhabi (UAE), Kuwait (Kuwait) and Doha (Qatar) to come in 
last [25]. In 2008, however, some minor changes appear: For the first time Muscat, the capital city of the 
Sultanate of Oman, entered the total ranking. At the same time Doha started to raise its position within 
the gulf city ranking from the last position of the ranking to the 6th and in 2010 to the 5th position. Figure 1 
outlines the ranked gulf cities in the period from 2000 to 2010 and its movement within the ranking.
2000 2004 2008 2010
1 Dubai Dubai Dubai Dubai 
2 Manama Abu Dhabi Riyadh Riyadh
3 Jeddah Jeddah Kuwait Abu Dhabi 
4 Riyadh Riyadh Jeddah Manama
5 Abu Dhabi Manama Manama Doha 
6 Kuwait Kuwait Doha Jeddah
7 Doha Doha Abu Dhabi Kuwait
8 Muscat Muscat
Figure 1 The Arab World according to the GaWC between 2000 and 2010
In summary, the longitudinal study of the GaWC Research Network [25, 26] clearly indicates a shift from 
western advanced economies to eastern emerging markets including cities like Hong Kong, Singapore, 
Tokyo, Shanghai and Beijing [24, 27]. In addition to this shift towards east-Asian emerging cities, the 
empirical finding also clearly show that other BRIC countries, that is Brazil, Russia and India, are working 
their way to the top of the ranking. Since 2008 BRIC-cities like Sao Paulo, Moscow or Mumbai are fre-
quently under the top 20 ranking of the most connected cities worldwide.
3. Methodologies and Sampling Strategy
We focus our analysis of knowledge intensive activities in this paper on advanced producer services 
and their intra-firm networks. We use the interlocking network model developed by the Globalisation and 
World Cities Study Group (GaWC) at Loughborough University [28]. It provides one specific way to ad-
dress the question how inter-city relations can be empirically measured despite the chronic lack of data 
on inter-city information flows. The method was originally developed to measure the connectivity between 
global cities based on multi-branch APS firms as they organize business activities across their offices 
worldwide. The model uses a proxy – i.e. intra-firm networks of multi-branch, multi-location enterpris-
es – to estimate potential flows of knowledge creating information between cities. The basic premise of 
this method is that the more important the office, the greater its flow of information will be to other office 
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locations. The empirical work comprised two steps. In the first stage of this empirical work, a reliable com-
pany database had to be created in identifying knowledge-based firms within the emerging city of Doha. 
In the case of Qatar the Zawya database was used to select 98 APS firms as sample for the interlocking 
network analysis. The firms were allocated to the sectors using its Nomenclature statistique des Activités 
économiques dans la Communautée Européenne (NACE) codes. In addition to this, the collected firms 
were crosschecked and where necessary completed by using a company list provided by the GAWC 
Research Group [23] and other company lists of globally operating companies such as Forbes.
Knowledge exchange and business activities do not only arise through intra-firm branch office networks, 
but primarily from the division of labour between companies. In many cases, outsourcing strategies in 
respect of single activities are often efficient and lead to a higher quality of products and services. It is 
assumed that these extra-firm networks are strongly anchored within cities due to the quality of infrastruc-
tures like airports, universities with good reputation or large settlements of leading global companies, as 
well as the availability of specific knowledge [10]. By means of a web survey that combines relational 
data on the firm’s locations with the degree of importance of working interrelationships along individual 
firm’s chain of value. By overlaying a multiplicity of different value chains, patterns of spatial division of 
labour and localized value chain systems can be identified. As first step, information was gathered about 
the firm’s business location and the spatial range where they source inputs for their products. In the sec-
ond, these firms were asked to localize and assess the importance of their extra-firm relations to other 
firms. And finally, in order to relate the extra-firm relationships to a stylized value chain, the firms had to 
localize their business activities along the individual value chain elements of ‘research & development’, 
‘processing’, ‘marketing’, ‘sales & distribution’ and ‘customers’. With this procedure, a comprehensive 
picture about the spatial value chain patterns of APS firms was obtained in Doha on the global, European, 
local and supra-regional scale.
4. Advanced Producer Service Networks in Doha
4.1. Interlocking Network Analysis
Since oil and gas revenues have been invested in large-scale urban developments since the end of the 
20th century many international firms within APS sectors have moved to Doha in order to be involved in 
the emerging local markets. Particularly the investments in infrastructure and the launch of mega projects 
in combination with the introduction of freehold property rights in 2003 [29] led to an expanding real estate 
market, which can be currently identified as one of the major factors for attracting international APS firms 
to relocate to Doha. Furthermore, the more strategic approach to invest Qatar’s wealth in domestic and 
foreign markets led to the foundation of the Qatar Investment Authority in 2005, which caused an emerg-
ing investment banking sector in Doha. According to the NACE advanced producer services include 
following branches (figure 2): 
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Figure 2 Operationalization of Advanced Producer Service with NACE codes.
Source: Lüthi et al. 2010
Advanced Producer Service firms in Doha show a clear global distribution pattern. The different ranges, 
directions and importance of the different spatial scales are clearly shown in figure 3. The map presents 
the connectivities differentiated by the four cardinal points of directions and on different spatial scales 
symbolized by varyingly strong lines. The national scale plays no major importance within the network 
since Metro Doha is the only large-scale urban agglomeration in Qatar. The strongest connection - with 
43% of all connections - exists with Europe followed by Asia with 24%, North America with 18%, Africa 
7%, South America with 5% and Australia with approximately 3 %. On this scale the interlocking network 
analysis proves the strong ties of APS firms, located in Doha, with headquarters in European cities, par-
ticularly London. 
Figure 3 Connectivity of Advanced Producer Service firms on different spatial scales.
(TUM calculation and visualisation)
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A closer look on a regional spatial scale, which contains the countries Syria, Israel, Saudi Arabia, Leba-
non, Jordan, Palestine, Kuwait, United Arab Emirates, Yemen, Iran, Iraq, Bahrain and Oman, shows the 
strongest connectivities with cities of the United Arab Emirates, particularly Dubai (figure 4). Around 30% 
of all connections go to the United Arab Emirates followed by Saudi Arabia with 15%, Lebanon with 10%, 
Syria with 3%, Israel with 5%, Jordan with 7% Palestine with 2%, Kuwait with 8 %, Yemen with 2 %, Iran 
with 3 %, Iraq with 1%, Bahrain with 8 % and Oman with 6 %. These results prove the strong interrelations 
of APS networks to firms located in Dubai, where many operational headquarters are located. This pre-
dominant role of Dubai is mainly based on the early attempts during the 1980s to enter global networks 
as regional service hub [3].
Figure 4 Regional connectivity of advanced producer service firms based in Doha.
(TUM calculation and visualisation)
4.2. Value Chain Analysis of Extra-firm Networks
The Interlocking Network analysis outlines the structural organizations and spatial impacts of intra-firm 
networks. In order to explore the extra-firm networks of APS firms a value chain analysis has been ap-
plied in form of a web-survey and face-to-face interviews. All in all 19 APS firms participated in the case 
of the value chain analysis. The firms are from various backgrounds like for example accounting and 
finance, real estate as well as information and communication services. Based on the evaluated data and 
interviews the most frequent interactions of the participating firms are with other APS firms, in particular 
insurance, law, advertising & media companies. This can be seen as clear indicator that APS firms in 
Doha are highly interdependent as in other cases worldwide. These branches assume an important role 
as an entrepreneurial support network within the city. On the European scale, a high number of extra-firm 
relations in banking & finance, marketing and research can be observed reflecting the fact that many 
firms in Doha have to attract financial and marketing services as well as research inputs from outside of 
the State of Qatar.
Figure 5 shows quite clearly that geographical proximity to other enterprises appears to be a driving force 
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generating extra-firm networks and interactions. This finding provides evidence that extra-firm linkages 
of advanced producer service firms concentrate in Doha and that there is currently very little interaction 
concerning the extra-firm linkages with companies outside Qatar. These empirical findings correspond 
with the findings of the qualitative network analysis. The most important finding of the web-survey is 
that Doha’s APS firms organise their external-firm linkage predominately on a local spatial scale or su-
pranational scale that is to say the Gulf region. Spatial scales beyond these scales play nearly no role. 
As figure 5 shows extra-firm networks are strongly pronounced within the city of Doha and the State of 
Qatar. Moreover APS firms in Doha predominately serve services for the domestic market and local cus-
tomers and clients. In order to compete successfully in the global economy, most APS firms have to rely 
on resources and expertise provided by other firms. In this sense, Doha is not a self-sustaining system, 
but interconnected in a wide space of flows composed of flows of information, capital, goods and people 
travelling along various modes of infrastructure. 
Figure 5 Extra-firm relations of knowledge-intensive companies in Doha.
(TUM calculation and visualisation)
4.3. Potentials and Challenges for APS Firms in Doha
In order to identify the various potentials and challenges for APS firms in Doha from the standpoint of 
internationally acting business practitioner seven face-to-face interviews were carried out. According to 
the interviewees Doha offers a unique combination of strengths that will be very helpful to establish and 
promote the emergence of Doha as an influential city on the regional and global stage. The tremendous 
wealth on oil and gas makes Qatar to one of the richest economies in the world. During the current global 
economic downturn Doha is still characterized by a prospering economic landscape with economic growth 
rates that are far above average. The revenues of the oil and gas production permit large-scale infra-
structure developments, including the construction of a new port and new international airport. The ability 
to embark on new projects and far reaching development activities of the urban landscape in times of a 
global crisis and global instability illustrates the power and potentials of Qatar. The economic potentials of 
Doha are thus along two key dimensions: One is capital, which permits state-of-the-art infrastructure and 
the ability to launch various new initiatives, such as Education City. And the second key dimension is the 
fortunate geopolitical location of Doha within the Gulf region itself between the Kingdom of Bahrain and 
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Kuwait in the north, main urban centres in Saudi Arabia in the west and the UAE and Oman in the south. 
In a second section of the interview APS firms were asked about their internal and external value chains, 
the way knowledge is created and about the role spatial proximity plays within their daily business prac-
tices. Nearly all companies are exclusively focusing on the local market and are mostly cooperating with 
companies and research institutes located in Doha. Most of the companies have founded their own inde-
pendent entities that are fully responsible for the domestic market. Cooperation on shared projects can 
happen but are not usual. Based on the estimation of the interviewed companies Qatar has an attractive 
and extremely fast growing domestic market so that there are enough projects and business opportuni-
ties and subsequently no need for an international acquisition of projects. 
All interviewed companies and offices have no function as supra-headquarter for example for the Gulf-re-
gion. Instead offices that serve such a regional headquarter function are operating out of the Emirate 
of Dubai. According to the interviewed executives it is not expected that Doha will serve the function as 
regional business hub in the nearer future. In the case there are collaborations regarding projects firms 
often prefer virtual communication on the distance. Nevertheless there are differences between the inter-
nal and external form of communication for example with business partners or other companies. While 
a firm’s internal communication mostly happens via Internet and conference callings and thus virtually, 
external communication mostly happens face-to-face. Only if the external relationship has been estab-
lished over a long time, especially to Arab business customers and clients, the form of communication 
might switch to virtual forms of communication. However, all companies have underlined that face-to-face 
contacts is of absolute importance in the Arab business context.
Many APS firms are currently facing severe challenges to establish businesses in Doha. The main prob-
lem identified by interviewees is to attract skilled, gifted and talented people for a long-term employment 
to Doha. Although attractive and far above average salaries are paid or offered by the companies, other 
aspects and incentives seem to be important, for example urban design qualities, facilities for families 
and an adequate form of housing. The fact that more than 86% of the people who live in Qatar are expa-
triates documents that Qatar can attract people. The problem is that the pool of human capital includes 
very few people from the knowledge economy. Most APS firms are found to be important driving forces for 
spatial development in Doha. Up to now Doha cannot be considered as a hub for knowledge-based ac-
tivities in the Gulf region. Nevertheless Qatar’s and thus Doha’s ambition is clearly articulated: to become 
a service centre for the region. The activities and efforts in order to fulfil this ambitious vision are visible 
within the urban context and recognized by international business practitioners who have participated in 
this qualitative network analysis. In summary one can state that Doha is an emerging market with poten-
tial for a hub city between the east and the west. Despite Qatar’s efforts to diversify the economy, Qatar 
will inevitably remain dependent on oil and gas production in the near future. The pace and strength of 
Qatar’s development will depend, in large part, on whether the country will be able to transform its eco-
nomic landscape from a public investment driven diversification process towards emerging knowledge 
economies as actual basis of future growth and prosperity.
5. Conclusions and Outlook
The empirical findings on the Doha case show that cities cannot be studied in isolation. Each city is part 
of a broader network and connected to other cities and locations in the world. Successively new network 
developments and functional differentiations are evolving. These linkages are manifold and defined by 
many actors who form knowledge networks. In the recent past, Doha was confronted with an immense-
ly grown number of knowledge-based firms especially in the service sector who have opened perma-
nent or temporally project related office locations. Most of these companies operate in a very dynamic 
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multi-branch, multi-location working environment and constitute the non-physical, functional connectivity 
between global and regional locations. Large-scale public investments initiated by Qatar’s rulers have 
shaped contemporary Doha into one of the fastest growing cities in the world and a serious contender as 
an emerging hub city in the region. However the various public development strategies initially followed 
no cohesive development vision or plan and were thus often carried out in a rather isolated manner from 
one another based on top down and case-by-case decision making. In contrast to other Gulf cities, such 
as Dubai, where trade played a major role in the beginning of economic diversification [30], the construc-
tion boom in Doha was mainly ignited by public investments in five development strategies. Subsequently 
many APS firms settled in Doha due to local projects while regional headquarters remained in Dubai and 
global headquarters in London or other global cities. Based on the APS network analyses it can be stat-
ed that company networks in Doha are currently mainly focused on local markets rather than on using 
their location for doing business beyond the borders of Qatar. This focus on local projects however is 
depending on continuous urban growth in Doha, which has led to the predominant role of developers in 
defining urban morphologies and thus weakened demand-driven dynamics. From a knowledge-economy 
perspective the empirical results clearly indicate that Qatar is already well integrated into the world city 
networks. This especially applies for advanced producer services. Within one decade, Qatar’s capital city 
Doha was able to reposition its status within the global urban hierarchy from a meaningless city to a city 
with far reaching potential to become a powerful regional hub. Through its high integration into supra-re-
gional urban networks and its strong linkages to European and Asian Cities, Qatar has gained an initial 
position to become a bridge and hub between these two poles. In this context, Qatar’s ambition is clearly 
articulated: to become a centre for the region from every point of view: culturally, politically, infrastructural, 
scientifically, economically etc. The activities and efforts in order to fulfil these ambitious plans are visible 
within the urban context and recognize by international business practitioners who have participated in 
the qualitative network analysis. The ability to embark on new projects and far reaching development 
activities of the urban landscape in times of a global crisis and global instability illustrates the power and 
potential of Qatar. The economic potential of Doha goes along two key dimensions: One is the avail-
ability of capital, which allows cost intensive infrastructure investments and the ability to launch various 
new initiatives, such as Education City. The second key dimension is the geographical position of Doha 
within the Gulf region and nearly in the middle between Asia and Europe. However, many executives are 
very optimistic that Doha will fulfil its ambitious plans. The velocity, the dynamic and clearly articulated 
frameworks for the city’s long-term growth are clear indicators that support this development forecast. 
Moreover they are optimistic that Doha’s development will go in a different, that is to say better and more 
wisely coordinated direction, than the one of Dubai.
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University-Industry relation is one of the key mechanisms to reach innovation and acts as a 
foundation for strengthening knowledge cities concept both in developed and developing countries. 
The main objective of this study is to evaluate the National and Regional Innovation System in 
Iran, and in regional level in the city of Mashhad, based on University-Industry Collaboration 
(UIC) in order to evaluate their role in the process of establishing Mashhad Knowledge City. The 
methodology of the current study is qualitative. Data collection was based on survey by using semi-
structured interviews and document analysis. For analyzing interviews, theme analysis method 
was employed. Semi-structured interviews were conducted with eight experts in the case of 
Ferdowsi University of Mashhad (FUM). Results of this study indicate that, Iran defines appropriate 
rules and regulations towards promoting UIC, and dedicate various infrastructures. However, Iran 
need to promote the system of intellectual property rights particularly enforcement laws, paying 
attention to venture capitalists as well as reducing administrative bureaucracy which were find 
as a most important hurdles of establishing knowledge city concept based on UIC in Mashhad. 
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1. Introduction
The last few decades witnessed the rise of knowledge-based economy as the main driver of global and 
local economic development. Carrillo [1] identifies the twenty-first century as the “Century of knowledge 
cities” since creative urban regions and knowledge cities have become centers of knowledge generation, 
knowledge-based economy and knowledge based development [2]. Within this new knowledge era 
concepts of knowledge, innovation and creativity have become sufficiently important [3]. Many cities 
around the world started to view knowledge, innovation and creativity as keys to development and 
economic prosperity, and adjusted their endogenous development strategies increasingly by visioning the 
ultimate goal of knowledge-based development. One way of achieving knowledge-based development is 
to contribute the formation of creative urban regions and encouraging innovation and entrepreneurship at 
the country in national, regional and local levels [4]. To achieve this target, promoting National Innovation 
System in the country, is one of the major prerequisite. As evidences show, in many developed countries, 
promotion of National Innovation Systems is considered as one of the main priorities to reach knowledge 
cities and supporting national production [1]. The key pillars of the innovation system in the country are 
university, industry and government; that the effective relationship between these three institutions can 
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effectively improve innovation, which is the outcome of this system, and contributing the formation of 
knowledge cities. This study has been done in order to promote National Innovation Systems and related 
infrastructures, and encouraging it at national and regional level to create a knowledge city by focusing 
on a case study of Mashhad based on UIC.
2. Problem Statement
Knowledge-based economy promotes knowledge generation and creativity as central activities of 
economic and urban growth mechanisms, and recent literature indicates a strong correlation between 
creative places and economic growth; in other words success of cities in the knowledge era depends 
on how creative they are [3]. Developed countries facilitate innovative activities by creating appropriate 
condition to improve relations between government, industry and university. In such countries, university 
is considered to be a place to meet the research needs of the industry, and industry is a place where 
the ideas of academic researchers are became practical and in the meantime, the government is 
responsible to improve the relations between these two partners as a catalyst; this can encourages 
innovation not only in national level but also in local level, and if the main sources of innovation in 
a local level (i.e. cities) are identified, an appropriate inter-organizational relationship will be created 
and innovation potentials will also increase [5]. One of the main issues in creating and encouraging 
innovation in order to upgrade infrastructures in a knowledge based cities of the developing countries 
is to examine barriers to innovation in these cities. The main barriers to innovation which can be found 
in these mentioned cities are infrastructure constraints, lack of rules and regulations as well as lack of 
appropriate mechanisms. Some of these factors which should be studied are discussed at national levels 
and others are related to regional level like cities and its capacities [6]. Developing countries like Iran for 
achieving knowledge-based development, can establish the interaction between the three main sectors 
of economy (government-industry- university) and strengthening their own system of innovation by using 
the experiences of developed countries and necessary infrastructures according to their own culture and 
environment. Now this question arises that for reaching knowledge-based development and innovation in 
all its levels, national and regional, which factors should be considered to improve the 3-fold relationship 
between government, industry and university in the case of Mashhad?
Mashhad has achieved impressive progress to improve its innovation system becoming a knowledge-
based city according to its large pool of human capitals and having productive innovation centers such as 
universities, science and technology parks, incubators and entrepreneurship centers. However, special 
attention to infrastructures and implementation of effective mechanisms to reach urban innovation goals 
for strengthening these centers is needed. 
3. Research Methodology
The methodology of this study is based on analytical survey, and it examines National and Regional 
Innovation System in developed and developing countries with the aim of reaching a knowledge-based 
city. By studying the countries which have implemented efficient National Innovation System, this 
article identifies the main Critical Success Factors (CSF) necessary for promoting university-industry 
collaboration (UIC). This study then presents a conceptual model of UIC for developing countries. Also 
eight semi-structured interviews with experts in FUM were conducted along with documentation study 
for the purpose of triangulation of data. These eight respondents were identified in different disciplines 
in three departments including Engineering, Social Sciences and Management. The conceptual model 
of this study is evaluated according to the context of Mashhad. It should be noted that the number of 
samples for semi-structured interviews according to its qualitative aspects is specified with Snowball 
sampling method. Results of these interviews were analyzed based on theme analysis method by coding 
relevant data. Obtained data from these studies analyzed through coding and thematic analysis for 
reaching guidelines to promote National Innovation System in Iranian context in university and industry 
281
Parallel Session 1.3. Knowledge City and Region 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
collaboration template. Details of interviewees are listed in Table 1: 
FiledAcademic DegreeFaculty
ChemistryAssociate Professor1 Engineering
ChemistryAssociate Professor2 Engineering
ChemistryAssociate Professor3 Engineering
ChemistryAssistant Professor4 Engineering
MechanicAssociate Professor5 Engineering
ElectronicAssistant Professor6 Engineering
LawAssistant Professor7 Management
PhysicsAssociate Professor8 Science
Table 1: Background of Inteviewees
4. Literature Review
4.1. Knowledge-Based Urban Development (KBUD) Model
Engineering and orchestrating the development of creative urban regions is not an easy task to undertake. 
Besides a strong economy, organization skills, knowledge pool for talent and investment, socio-cultural 
vibrancy, rich natural, physical and knowledge assets and amenities, it also requires a new understanding 
and perspective in physical, economic and social development dynamics of our cities. As an emerging 
field of study and practice, knowledge-based urban development (KBUD) principally is about processes of 
knowledge production, and their reflection on urban form and functions, which provides a new perspective 
for the development of creative urban regions [7]. KBUD is considered as a new strategic development 
approach in tough global economic competition. KBUD involves contemporary understanding and 
management of value dynamics, capital systems, urban governance, development, and planning. And 
the main promise of KBUD is a secure economy in a human setting, in short, sustainable urban and 
economic development [2].
4.1.1. Global Knowledge-Based Urban Development Perspectives
The recent literature claims that the following factors are decisive in the development and growth of 
knowledge cities:
•	 Local, state and federal government;
•	 Large corporations;
•	 Small and start-up corporations;
•	 Quality universities;
•	 Public involvement; and
•	 Quality of life and place [1, 7].
Among a number of cities that adopted KBUD approach, to investigate these claims further, success of 
five of them (Austin, Barcelona, Helsinki, Melbourne, Singapore) are heavily depends on research and 
development investment and also university industry collaboration [7].
4.2. National and Regional Innovation Systems
Contrary to the belief of many policymakers in developing countries, innovation is not linear; it is a non-linear 
process which complicates interactions between people, organizations and operational environments; in 
other words, the relationships between people, organizations and operational environments are dynamic 
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[8].
In developed countries, three levels are defined for National and Regional Innovation Systems. The first 
and the main level of this system is industrial clusters in a region that include producers, buyers and 
suppliers. The second level consists of institutions that interact with industrial clusters (first level) and 
strengthening the learning process in such clusters. These organizations include universities, financial 
institutions, physical infrastructure and technological support institutions. Exchanging knowledge 
between this levels within industrial clusters leads to interactive learning. The third level consists of 
global knowledge and a set of policies that strengthen the learning process between industrial clusters 
and institutions in the second layer [9].
Trust as an important element of social capital is effective in strengthening the relations between company 
and government as well as company and research institutions. Thus, government is required to create an 
environment with a high level of trust, knowledge sharing, governmental support and entrepreneurship 
[10].
4.3. Triple Helix Model
The Triple Helix model is an innovation model which establishes interaction in multiple levels of knowledge 
investment [11]. The main aim of the Triple Helix model is establishing interactions and relationships 
between these main parts (university, industry and government), which led to the creation of new 
institutional arrangements. The purpose of this model is to enhance the innovation level in a country 
or in a region. In this model the effective interaction between government-industry-university happens 
when the activities, resources and the main actors have mutual effective relation with each other [5]. The 
Triple Helix model has three basic features: 1) this model places a greater emphasis on university and 
research institution to reach innovation, 2) this model is a radical departure towards creating collaborative 
relationship between the three main parts (university- industry- government) to reach innovation, instead 
of being a mere instruction from the government or the industry. 3) In this model these three parts not 
only do their traditional roles, but also can undertake the roles of other parts [12]. Thus, a fundamental 
feature of the Triple Helix model is its aim to bring together different actors, focusing on their interactions 
in order to provide a comprehensive understanding of the innovation process and its key factors. The 
triple helix model representing innovation as a product of a complicated and non-linear set of activities 
involving interactions within and between the principal players. Activities are not restricted within the 
organizational boundary defined by the three main actors (Figure 1) [13]. The main emphasis of this 
model is on external linkages between enterprises, universities and governmental agencies that can lead 
to knowledge transfer, knowledge acquisition, creativity and innovation; and to achieve rapid and effective 
learning through proximity and collaboration between the principal players. In addition to significant intra- 
and inter-organizational relationships, the triple helix system is also made on the need for effective extra-
organizational relationships [14]. 
According to Etzkowitz [12] the transition processes of the Triple Helix model is composed of three 
different parts:
Triple Helix 1: this is a completely linear and static model in which the government encompasses university 
and industry and directs the relations between them. 
Triple Helix 2: this model is also called a ‘‘laissez-faire’’ model of university–industry–government 
relations which consists of separate institutional spheres with strong borders dividing them and highly 
circumscribed relations among the spheres. In this model organizations in competitive relationships act 
quite distinctly and relate to each other only through market pressures and the government’s role is only 
limited to handle related issues of the market. 
Triple Helix 3: Triple Helix III is producing a knowledge infrastructure in terms of overlapping institutional 
spheres, with each taking the role of the other and with hybrid organizations emerging at the junctions. 
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It is believed that with considering proper governmental policies and an appropriate interaction between 
university, government and industry and also creating knowledge infrastructure through combining 
organizational spheres, the organizations can promote innovation and, hybrid organizations will be 
created by taking the role of the others. Many countries tend to reach model 3, and their common goal is 
to reach innovative environment which consist of secondary academic institution, tri-lateral innovations in 
knowledge-based economic development and strategic alliance between governmental institutions and 
academic research groups.
4.4. Criticisms on NIS & UIC Models
Although these systems have been successful in developed countries, they have also some critical 
points: Culture Considered as an intrinsic element of these models, and the mechanisms between culture 
and different factors have not been mentioned. According to the differences of culture in developed and 
developing countries, to implement such models in developing countries culture must be considered as 
an extrinsic factor [15]. 
4.5 Investigating Critical Success Factors (CSF) of Knowledge Cities in Innovation Models:
As mentioned above (based on Innovation Systems Models and Triple Helix Model) several factors 
can be introduced as key factors for the success of university-industry-government collaboration and 
transforming a city to a knowledge-city; the weakness of these factors can prevent developing countries 
from reaching stage 3 of the Triple Helix model and also becoming a knowledge-city.
1. Infrastructures:
a) Intellectual Property Rights (General Rules and supportive Rules) [16].
b) Financial ressources (availability of venture capital) [12].
c) Companies’ Technological readiness and investment in R&D [17]
d) Privatization and creating competition [18].
2. Mechanisms:
a) Incentive policies for strengthening the relationship between industry and university [19].
b) The existence of intermediary organizations such as the Science and Technology Parks
c) The existence of research consortia to promote university-industry relations [20].
d) Role of Technology Transfer Offices in universities [14]
e) Giving more freedom to universities in relation to industries [13].
3. Cultural factors:
a) Commitment [14]
b) Trust [14]
c) Collaboration [13].
5. The Results of Interviews and Documentary Studies
5.1  Evaluating Critical Success Factors of UIC in Iran:
In this part the results of interview analysis and the archival studies will be presented with the purpose of 
evaluating Iran’s status of Innovation and specially the city of Mashhad based on UIC and its necessary 
infrastructures to become a knowledge-city. Iran can be considered as a transition economy moving 
from Triple Helix 1 to Triple Helix 2. This requires related infrastructures and different mechanisms to 
accelerate the transition process and ultimately becoming a knowledge-city, however, before reaching 
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above objectives, challenges and the weaknesses should be examined. According to World Economic 
Forum, Iran despite of its dominance in macroeconomic areas and market share could not provide 
necessary infrastructures and mechanisms to improve university-industry-government relations for 
creating innovation not only in macro level but also in local level. According to this report, Iran is ranked 
in 111 level in IPR, 95 in creating competition, 104 in technological readiness and 102 in Investment in 
R & D [21]. In the next part Iran’s challenges during the transition stage will be described in detail based 
infrastructures, mechanisms and also cultural factors:
a) Results of interviews indicate that Iran lacks an integrated intellectual property right, and its current 
legislations lack an executive support, which makes the commercialization process ineffective. On 
the other hand industries which are trying to communicate with universities (For example, improving 
production processes) cannot sign research contracts confidently with universities. The weakness of IPR 
laws ultimately reduces trust, cooperation and collaboration between university and industry.
b) In a knowledge city, private and public sectors value knowledge, spend money on supporting its 
discovery and dissemination and ultimately, harness it to create goods and services [1]. Despite the fact 
that, many policies are presented to encourage venture capital, a favourable condition for private venture 
capital does not exist so far. This factor makes challenges in innovation cycle [12].
Result of interviews also suggests that one of the reasons that investors are reluctant to invest in a new 
activity is lack of governmental and financial institutions’ support when they are facing risks. 
c) To compete nationally and internationally cities need knowledge infrastructures (e.g. university, R&D 
institutes); a concentration of well-educated people; technological, mainly electronic, infrastructure; 
and connections to global economy (e.g. international companies and finance institutions for trade and 
investment). According to the result of interviews, companies investment in research and development 
part (R&D) is not adequate in Iran; therefore a company lose the ability of absorbing new technology and 
universities are facing problems in most joint research and development projects and research contracts. 
Also, one of the respondents stated in his interview that ” Managers must be able to analyze problems as 
much as possible and identify experts in universities and refer such problems to those experts”.
d) Base on Interview results, Due to the slow privatization process, privatization at the macro level is 
inefficient in Iran which demotivate investors. It also has a negative impact on UIC in Iran. 
e) Results also show that, Technology Transfer Offices in universities and industries are not efficient due 
to the lack of facilities, shortage of skilled staff, inability to communicate effectively with the researchers, 
an inadequate support of these offices from university and industry and lack of sufficient budgets. These 
factors can lead to reduce commitment in joint contracts between university and industry, and reduce the 
trust level between the parties. According to the obtained data from the interviews, the industry feel no 
need to universities as well as some academic experts have virtually no knowledge of the industry; this 
issue confronts the Technology Transfer offices with major difficulties.
f) Science and Technology Parks are not efficient due to their governmental and bureaucratic structures. 
Collected data from the interviews also pointed out that although there are good facilities in Science 
and Technology Parks, the existence of bureaucratic system prevents the identification of innovative 
ideas and makes commercialization process ineffective. To meet these challenges, structures should be 
reformed and appropriate mechanisms should be introduced so that Iran could reach Triple Helix model 
2 and 3 and therefore reaches the status of a knowledge-based country. In the following part, different 
ways of upgrading current infrastructures and mechanisms are presented.
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5.2 Promoting Critical Success Factors of UIC in Iran
a) Intellectual Property Rights: According to Interviews, to solve this problem, educating and training 
experts and judges in this field are recommended; accelerating and developing international exchanges, 
cooperation in IPR field and helping to establish intellectual property management system (in national 
and organizational level) could be also useful. In the process of interviews, different experts also focused 
on creating some guarantees for implementation of the intellectual property rights and some legislation to 
deal decisively with unauthorized copying of new ideas. 
b) Venture capital: Venture capital is concerned with financing start-ups and newly established companies, 
who need to support their primary business. This type of investment has various parameters/indicators 
of risk such as Risk Management, product, technology, market, finance… and in Iran, due to the lack of 
appropriate rules and legislations in this area and the weakness of business environment these risks are 
seen more. These solutions can be used to reduce such risks: the formation of secondary markets to 
facilitate liquidity for the investors, granting facilities and undertaking risks by the government or banks, 
reducing the tax rate for venture capitalist. These investments can create innovation not only in the private 
sector but also in the public sector according to the abilities and skills of investors and the legal and 
institutional structure of the country. With evaluating the interviews, granting tax incentives and insurance 
facilities, and also creating consulting centers in banks for specialized advices to investors seems to be 
mandatory.
c) Investment in Research and Development (R&D): solving the obstacles in this area needs some 
solutions such as doing the researches according to the country’s needs, creating incentive factors such 
as tax incentives for Applied Researches and strengthening monitoring and evaluation systems;  by 
improving these factors, companies invest in research and development part more confidently.
d) Privatization: the problems of privatization will be solved by creating a secure economic environment, 
increasing transparency and making the production profitable. Obtained Data from the interviews show 
that privatization must be practical rather than transferring industries from one governmental section to 
another, or a small amount of public companies’ share in the stock is sold to the governmental buyers 
or to the other public companies; in other words, there should be the possibility of competition among all 
competitors or not excluding a part of buyers from competition cycle.  In this regard, one of the experts of 
this field stressed on observing the rules and increasing the transparency.   
e) Incentive policies: Tax exemptions and discounts for industries which participate with universities for 
solving their problems could be useful mechanisms. There may also be different rules in universities 
for professors who are participating in industrial projects or providing a plan to industries for using their 
advantages for promotion.
f) Giving more autonomy to universities: this is done in order to adapting university activities with industry 
needs which in turn can help universities to allocate their resources to particular industrial application/
programs. It is also motivating the demand of industrial companies to take advice from the university 
consultants and college graduates.
g) Research Consortium/Consortia: The formation of Research Consortium can be helpful in increasing 
the efficiency of academic researches, which requires teamwork, autonomy in decision-making and 
adaptation of professions.
h) Technology Transfer Offices: To improve the performance of these offices facilities, equipment and 
their authority should be improved, legal and administrative problems should be solved and an adequate 
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budget should be allocated to them. These offices should identify the academic experts and introduce 
them to industries according to their professions; and also if any industrial plan presents to the university, 
these offices shall distribute plans among professors according to their professions and qualifications.
i) Science and Technology Parks: According to the problems of Science and Technology Parks in Iran 
some points should be considered such as the privatization of these parks under the government 
supervision, creating a proper relationship between Parks and other institutions and finally giving priority 
to the needs of the industry in their researches. With proper infrastructures and using efficient and 
effective mechanisms, an opportunity for trust building will be created, which will increase the willingness 
of universities and industries to collaborate with each other, and ultimately it can strengthen the university-
industry collaboration and create innovation and economic growth. 
 
6. Conclusion
In recent years the development of creative urban regions has come to the fore. In the knowledge era, 
creativity concept has gained an increasing prominence among urban planners and policy-makers, 
influencing the development strategies of cities, and luring the attention towards knowledge-based and 
creative industries as a significant driver of urban growth. Although many city initiatives call themselves 
knowledge cities, currently, there are only a few cities around the world (i.e. Barcelona, Delft, Dublin, 
Montreal, Munich, Singapore, Stockholm) that have earned that title. Many other cities seek out the status 
of knowledge city through urban development programs that target knowledge-based urban development 
[22]. Result of the current study show that the relationship between government, university and industry in 
Iran, and specifically in the city of Mashhad is not still in a desirable level and to strengthen this relationship 
and moving toward Triple Helix 3 and becoming a knowledge-based city, effective mechanisms and efficient 
infrastructures should be defined. This research shows that to reach effective relation between these three 
institutions and transforming to a knowledge-based city, the following items should be considered: the 
policies should strengthen the infrastructures such as intellectual property right system, venture capital, 
technological readiness of institutions and privatization process; and also different effective mechanisms 
should be implemented such as governmental incentive policies, enhancing performance of Science and 
Technology Parks, research consortium, improving the performance of the Technology Transfer Offices 
and giving more autonomy to universities, so that cultural factors such as participation, commitment and 
trust are promoted and consequently the country’s National Innovation System is improved. Establishing 
and strengthening these mechanisms and infrastructures can help Iran to achieve sustainable and 
knowledge-based development.   
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An effective link between the University and its socioeconomic environment, including business, 
government and society, creates a potential circle, where companies are favored by increased 
competitiveness and universities perceive the benefits of integration into a society that demands 
greater results in research activities conducted to attend social needs. Just as the relationship 
with the Government, where society demands appropriate implementation of social and econom-
ic programs, andthe monitoring and evaluation of the appropriateoperation of them.That is why 
within the construction, Knowledge Cities works must have an adequate network of interfaces 
between the main competitive development agents in the region; in this case we use the triple 
helix model of Etzkowitz to determine the appropriate linking strategies that University, the Gov-
ernment and Business need to implement in order to construct a Knowledge-Region.In this paper 
we present the results of specific research on University-Business Sector-Government participa-
tion in the constructionof a Knowledge Region in the State of Tabasco, Mexico, through the main 
University of the State as Strategic Manager.
Keywords 
Juarez Autonomous University of Tabasco, Mexico, Knowledge Region, Linkage, University-Busi-
ness-Government. 
1. Introduction
“Since the mid-eighties, university relations with the socioeconomic environment and their role in the 
innovation process have been a recurring theme treated more as voluntarism than knowledge of the phe-
nomenon. This believe have resulted in small achievements in underdevelopment countries imitators of 
developed countries (1). New trends in the third academic revolution mentioned by Etzkowitz (1990)(2) 
and re-mentioned byCastro and Vega (2009)(3), establishes that in the knowledge society, the virtuous 
circle generated by an effective linkage between the University with the socioeconomic environment, 
companies are favored by increased competitiveness and universities perceive the benefits of integration 
into society through a new social contract that demands greater routing in research to social needs.This 
convergence has been depicted and explained through the Triple Helix (4). 
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Source:(5)
Figure 1   Triple Helix Model 
According to Viale and Chiglione (1998)(6), this model consists of a spiral model of innovation (compared 
to traditional linear model) that captures multiple reciprocal relationships among institutional organiza-
tions (public, private and academic) at different levels of capitalization of knowledge. These three insti-
tutional spheres which were previously operating independently in liberal capitalist societies, now tend 
more and more to work together following a spiral, with links that emerge the innovation process, to form 
the “triple helix”.
2. Methodology
Our research was based on the results of conducted interviews focused on the prob-
lem, with actors involved in this relationship. We divide the research into three phases: 
Phase 1. We interviewed the head of Campus Mare Nostrum, region of knowledge created in the region 
of Murcia, Spain by the Polytechnic University of Cartagena and Murcia. We also interviewed the head of 
the OTRI (Technology Transfer Office) of the University of Murcia and in charge of the university business 
programs in the technological park “The Alamo” (start up and spin off enterprises) and the last interview 
conducted in Spain was made to the program manager OPERUM (European Community Projects).
Phase 2. In Mexico, we interviewed the General Director of LinkingDepartment ofThe National Auton-
omous University of Mexico (UNAM, for its acronym in Spanish), which its ranked in first place of Top 
Universities in Mexico and it’s within the top 100 in Latin America. On this conversation, we concentrated 
on how was the process for UNAM of linking university, business sector and government and the today’s 
impact of this linkage.
Phase 3. We interviewed the manager of Linkage Department on Juarez Autonomous University of Ta-
basco (UJAT, for its acronym in Spanish) and officials involved in linking actions. Also, we had a meeting 
with thegovernment official responsible for research policy and technological development of the State 
of Tabasco.
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3. Development
Considering the three phases mentioned above, we proceeded to determine the characteristics of the 
linkage and then conducted interviews with experts on the subject.
Table 1.Features of the University-Business sector-Government linkage
Features Reference Comments
We define linking activities as all the work with human and material resources 
of the university employed for the benefit of others, requested by these or prop-
osition of the institution
Juarros 
(2005)(7)
A non-profit asso-
ciation with others 
agents
The existence of contracts with either pre-set designs, or filed with the partic-
ularity of the service, it is essential to formalize the link between researchers 
conducting the transfer and businesses. The various types of contracts be-
tween institutions reveal the extent to which it is possible to formally implement 
university-industry linkage, depending on the same national legislation and in 
the standards of the institutions to which interface units belongs.
Sala-
manca 
University 
(2010)(8)
Linking through for-
mal agreements or 
contracts
Cooperation between the academic sector and the productive sector achieving 
favorable benefits and feasibility depends on proper management which can 
have various forms, including: university programs liaison with industry, univer-
sity instances of technology transfer, university companies trading technology 
and technological innovation centers.
Martinez, 
et. al 
(2011)(9)
Link programs, 
infrastructure for 
technology transfer
The new relationship between academia and industry is that it is now a phe-
nomenon resulted from the academy and from the private sector, ie a transi-
tion from spontaneous relations, informal and induced personal relationships, 
strategic and formal, involving to varying degrees, the active involvement of 
academia, the private sector and the government with the establishment of 
specific commitments included.
Casas and 
De Gortari 
(1997)(10)
Transit relations 
from academia to 
the private sector
With educational cooperation agreements, University offers companies the 
opportunity to enter the final year students of all degree programs. For the 
exercise of professional practice without working links, no social security and 
the possibility of tax benefits, because is possible to deduct a portion of the 
expenses the firm carried out. Legal coverage of these agreements involves 
the following advantages to the company:
Allows staff to know, in depth and in real working conditions, possible candi-
dates to join the company. There is not an employment relationship.No Social 
Security expenses (school insurance covers it).
Polytech-
nic Uni-
versity of 
Catalunya 
(2010)(11)
Relationships with 
companies are not 
expenses for uni-
v e r s i t i e s n e i t h e r 
businesses 
Linkage can be considered as an indicator that measures the health of the 
science-technology in a country, showing its evolution over time, identifying 
strengths and weaknesses, and allowing international comparison, always with 
the goal of being an aid to decision-making in science and technology policies.
Lopez 
and Lujan 
(2002)(12)
Linkage is an indi-
cator of Social Im-
pact
New strategic linkage experience: the design and implementation of an incen-
tive program for the generation of innovative companies-which included the 
creation of a business incubator-developed in Argentina in the last five years.
Thomas 
and Versi-
no (2002)
(13)
New linking strate-
gies through inno-
vative programs
291
Parallel Session 1.3. Knowledge City and Region 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
The distance of the Universities from Companies has established the need of 
offices to put on these two actors in contact. These entities can be from any 
of the two actors in this relationship or government. This is what we will call in 
interface structures, ie structures involved to save the interval between both 
agents. Its operation is deceptively simple: take care to know what the Univer-
sity can offer, what has educational opportunities, what areas of research can 
provide technological advances, etc. From the side of the demand, they are 
concerned to know the needs of the company: what technologies they need, 
to whom and in what precise form, how it should be done and under what con-
ditions.
Spanish 
Coop-
eration, 
Ministry of 
ForeignAf-
fairs, 
ANUIES 
(2010)(14)
Creating interface 
linkingstructures
Linkage is to establish relationships between higher education institutions and 
the different sectors of the population; the state, municipal and federal gov-
ernment,with national and internationalprivate companies, non-governmental 
organizations and institutions as associations and chambers through each 
community or social group.
Priego, et. 
al (2005)
(15)
Linkage is a series 
of actors and enti-
ties that should be 
interrelated and in-
teract similarly to 
achieve the same 
purpose
Encourage better development of knowledge transfer in Latin American uni-
versities, through the Iberoamerican Network for the training of managers of 
University Socioeconomic Environment relationship (IBER-RUES Network). 
Considering the social role of the university in general and the IBER-RUES 
Network in particular regarding their involvement in the socioeconomic devel-
opment of their countries and regions and the need for universities to acquire 
new instruments and structures, and therefore, new professionals to adequate-
ly manage the new instruments of cooperation with socio-economic.
Castro and 
Martinez 
(2009)(3)
Building human 
capital for linking 
and interface rela-
tions
Analysis of Table 1
We can summarize the information from the Research box above into the following linking characteris-
tics results:
1. The Linkage is a series of agents and participating entities must be interrelated and interact sim-
ilarly to achieve the same goal.
2. Linking to benefit third parts.
3. Linking through formal agreements or contracts
4. Link programs, infrastructure for technology transfer
5. Transit relations from academia to the private sector
6. Relationships with companies are not college expenses or to or for businesses
7. The linkage is an indicator of Social Impact
8. New linkage strategy through innovative programs.
9. Creating structures to Link Interface
10. Building human capital for linkage and interface relations
Table 2. Common Linking Strategies currently in the University-Business-Government
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Expert Dependencies Strategies Comments
Montes 
(2011)(16)
Coordinator of the Office of 
Research Results Transfer 
from the University of Mur-
cia, Spain (TTO)
Provide research that the University 
of Murcia does and can do to the 
productive sector and identify com-
panies needs in order that the de-
partments of the University of Murcia 
develop strategic research projects
Go to companies 
Sojo (2011)
(17)
Responsible for Broadcast-
ing and counseling propos-
als. From European Projects 
Office, University of Murcia 
OPERUM 
Offer the project portfolio of the Eu-
ropean Community to the Communi-
ty of Murcia
Interface Relationship 
between European Com-
munity and the region of 
Murcia 
Martinez 
(2011)(18)
Promotion of Technology 
Transfer of the Office of Re-
search Results Technology 
Transfer from the University 
of Murcia 
Development of Agreements for the 
implementation of projects, identifi-
cation of patents and patents’ man-
agement
Formal establishment be-
tween interface conditions 
to avoid problems 
Solleiro 
(2011(19)
Linking CEO of the National 
Autonomous University of 
Mexico (UNAM) 
Encourage incubators, entrepre-
neurs approach and develop entre-
preneurs
Entrepreneurial culture is 
essential to understand 
entrepreneurial thinking so 
we can get to deliver the 
projects conducted at the 
University
Garcia 
(2011)(20)
Director of the Council for 
Science and Technology of 
the State of Tabasco. 
Productive sector approach Employers shoes, down 
from the cloud to the re-
searchers
Analysis of Table 2
From the above table, there is a coincide of different experts: in order to establish an approach with the-
companies’ sector, speaking the same language of business by the university, to offer/sale theirprojects 
and interface relationships should be formal through institutional agreements signed and endorsed by the 
legal area that clearly institutional property relations and the projects requested
293
Parallel Session 1.3. Knowledge City and Region 
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Table 3. Experiences in the construction of Regions of Knowledge.
Expert Experience Construction Knowledge Region
Perez-Pare-
des (2011)(21)
Project Manager Campus Mare Nos-
trum, University of Murcia, Spain 
Integrating experts
Development of an Integrated Project
Regional needs diagnosis
Assessment of institutional response
Relationship with the Government and companies
Carrillo 
(2011)(22)
Project leader Monterrey International 
City of Knowledge
President of the World Capital Institute 
Great Idea
Diagnosis Knowledge for Development
Detection of large gaps
Strategic Plan for the reduction of gaps
Presentation of the project
Team integration
Relation Government-University-Companies’ sector
Solleiro 
(2011)(19)
General Director of Linking Department 
of UNAM and Responsible in supporting 
the integration of knowledge cities in 
Monterrey, Biometropolis, Queretaro, 
and Merida, through industrial parks 
and technology Science 
Approach to companies’ sector
Detection business needs
University programs to businesses. Establishment of 
technology parks. Government Support
Yigitcanlar 
(2012)(23)
Executive Director of the World Capital 
Institute and Research of Knowledge 
Cities in the World 
Policy formulation, planning processes and perfor-
mance evaluation aspects.
Analysis of Table 3
Construction of Knowledge regions is an arduous process, but if you have the vision, the ability of com-
prehensiveness and know the proper channels to properly search, you can get a great vision that will be 
reflected in strategic plans supported by the University-Government-Business sector to build smart cities, 
productivetowns, sustainable and viable regions.
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Table 4. Expert Panel and their comments on the Regions of Knowledge and National Policies
Expert Experience Knowledge Region and Public Policy
Carrillo 
(2012)
(22)
President of the World Capital 
Institute and Consultant and 
Researcher Knowledge Re-
gions and Cities 
Knowledge Regions are currently under developglobally especially 
in Europe, the United States and Asia, Latin America is just begin-
ning with the idea of  building cities and knowledge regions. The 
case of Mexico, is in the same situation as Latin America, although 
in 1996 the project of International City of Knowledge began in 
Monterrey, it development has been slow. Nowadays national poli-
cies mention with more continuity the terms knowledge society, the 
integration of regions and cities related to national economic devel-
opment
Loyola 
(2012)
(24)
Coordinator of the Center for 
Global Change and Sustain-
ability in the Southeast of the 
state of Tabasco.
In Tabasco starts an integrator regional project with the support of 
the federal and state government, UNAM and UJATfor development 
of research projects related to climate change, energy, water and 
sustainability. State policies are addressed to this problem
Garcia 
(2011)(20)
Director of the Council for Sci-
ence and Technology of the 
State of Tabasco 
The new research policies, focus on the relationship and the ap-
proach to the knowledge society, CONACYT Research Centers are 
promoting high level research to solve problems in the local area 
and has the possibility of forming specialized researchers.
Solleiro 
(2011)(19)
General Director of Linking De-
partment of UNAM
He is currently supporting the integration of the cities of Knowledge 
in Monterrey, Biometropolis, Queretaro, Merida, through the in-
dustrial parks of science and technology and the Center for Global 
Change and Sustainability in the Southeast of the State of Tabasco
Corona 
(2011)(25)
Researcher, Faculty of Eco-
nomics, UNAM 
Experience Innovation Poles who become knowledge cities or re-
gions in Mexico.
Analysis of Table 4
There is a current agreement between the experts and the governmental plans and programs in build-
ing a knowledge region.
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Table 5. Linkage characteristics of Juarez Autonomous University of Tabasco by experts
UJAT Area Interviewed Considerations Linking Considerations Knowledge to 
the Region
Academic Ser-
vices Secretariat
Zapata 
(2011)(26)
Since the beginning of this administration, 
linking has been considered an important 
function from UJAT and through buildingthe 
appropriate infrastructure for linking, this has 
taken shape in the building of the Education 
Center Linking 
Search and direction of devel-
opment of the State
Secretary of 
research, grad-
uate and linking, 
Training Depart-
ment and Inno-
vation Center
Contreras 
(2012)(27)
Cordova 
(2012)(28)Pla-
tas (2012)(29)
In creation of the new Secretary, itwas es-
tablish the Directorate of Liaison and within 
it, the area of  training, research, innovation, 
jobs, social services and Consulting.  
It has to be establish the condi-
tions for reaching a knowledge 
region.
General Di-
rectorate of 
Planning and 
Institutional As-
sessment
Lamoyo 
(2011)(30)
Linking arises as a fourth substantive role 
and the creation of the Ministry of Research, 
Graduate and Outreach supports this state-
ment.
Knowledge City in Tabasco is 
one of the projects of the new 
state government and the Uni-
versity as an institution is coor-
dinating the project
The information presented above, allowed us to preparethe following Situational Diagnosis of UJAT to 
Linkage.
Currently, UJAT has experienced a series of incremental and continuous changes that have benefited 
the university community as evidenced by the accreditation of educational programs, certification of the 
administrative personal, social, state and federal acknowledgments, and the fact that the educational 
authorities ranked UJAT in the top 13 of higher education institutions of the country.
In its 50 years, UJAThas generated enormous human capital (Research Professors, Students and Alum-
ni), this fact positions the university as one of the main drivers of social, technological and scientific de-
velopment of Tabasco and the Southeast Region.Coupled with this has started cooperation levels with 
Central America.
Therefore, UJATis in an excellent position to capitalize on these achievements and focus resources on 
new goals related to its role of formingprofessionals and as a key element in regional life (31).
In addition to responding to social needs, it should influence the transformation of future scenarios in the 
short, medium and long term through proper prospective planning, the best use of our intellectual capital 
and physical and financial resources.
It is in this context and circumstances, where the linkage is a new substantive role. A linkage that has 
the equipment, media and specialized support to increase and expand the conventions, agreements and 
services that until now have been established at national and international level.
As global conditions require greater openness and fostering collaborative networks, for the university to 
maintain a real and permanent contact with the passing of everyday life, political, economic, cultural, sci-
entific and technological taking place outside it, and actively participate in the design and implementation 
of public policies.
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Thus, the link is the realization of the functions of teaching, research and dissemination of culture(32).
With the creation of the Secretary of research, graduate and linking, the substantive function of linking 
is concretized in a structure headed bythe Director of Linking dedicated to respond the demands of the 
productive and social sectors, promoting closer links, relevant and permanent and productive social en-
vironment, mainly those agencies and organizations that promote the development of the state, through 
the management and execution of conventions and agreements.
The Linking Direction is located in the University bookstore building at Av. February 27 at the City Center 
of Villahermosa, and coordinates the activities of the International Linking and Education in the Area of 
Culture at the Central University by the Lagoon of Illusions in Villahermosa Tabasco, which is equipped 
with the best facilities for classes, audiovisual classes, lectures and provide language training.
Given the reasons mentioned above, we can affirm that UJAT has the necessary conditions for starting a 
project to build a Knowledge Region in Tabasco.
4. Discussion
One of the new reforms of the university, is the creation of spaces aimed to develop the relationuniversi-
ty-companies’ sector and marketing the processes of the research results being conducted within them, 
thus conforming the so called academic capitalism to achieve a competitive advantage to linking actors (3)
The new concept of Competitive Advantage emphasizes regional areas as new development actors, 
which motivates their study through approaches such as regional innovation systems, innovation net-
works, and knowledge networks. In recent decades, we have witnessed a convergence and intersection 
of three worlds: research in universities, businesses and government. That is why the model is proposed 
to link the construction of a Knowledge Region.
The Triple Helix model in which the university, the company sector and the government interact through 
interface relations involving the ten characteristics of Knowledge Regions through business support pro-
grams, campuses of excellence, consulting and entrepreneurs based in Public Policy, that benefits soci-
ety, the development of the region and the transfer of research results.
The Triple HelixLinking Model, set at each vertex to the Government, to the Business Sector and the 
University, the relationship between the University and the Government is through quality programs of 
Higher Education and Campus of Excellence, between University and Business Sector has consulting, 
entrepreneurial programs and training; between Business Sector and Government development and 
implementation of Government programs to support Business sector. In other hand, the Government 
develop public policies, companies seek benefits for society and the development of the Region, and the 
University seeks to transfer research results.This frames the ten characteristics of the Regions of Knowl-
edge, making it the motor for the construction of a Knowledge Region.
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Figure 2 Relationship Model of University-Business-Government in building a Knowledge Region in Ta-
basco, Mexico
5. Conclusions
The evolutionary interpretation of the triple helix model assumes that within specific local contexts, uni-
versities, government and industry are learning to foster economic growth through the development of 
what has been called “generative relationships” (4) i.e. freely linked reciprocal relations and joint initiatives 
that persist over time and lead to changes in how agents come to design your environment and how to 
act in it.
The priority needs, as well as the relative strengths of the different regions should be reflected in all fronts 
of science and technology policy such as: monitoring and evaluation, human capital formation, research, 
technological innovation and its relationship to the productive sector, the appropriation and dissemination 
of knowledge.
Moreover, the capabilities and potential of the regions are not always the same and vary its dynamic 
economic development. For various additional causes, such as political and cultural, they can increase 
or decrease these attributes and policies for science, technology and innovation to the regions should 
accompany this process(33).
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In recent years, the importance of a knowledge-based city in regional and urban competition is 
commonly aware which is not far from clear in the era of knowledge. The main purpose of this 
paper is to evaluate the global performance, and to assess the current trends quantitatively on 
research of knowledge-based cities and the methods of informetric analysis which were used 
to survey knowledge-based cities related articles in Science Citation Index (SCI) and Social 
Science Citation Index (SSCI) in past decades. The paper language, subjects, countries, journals 
and keywords were analysed respectively on each published paper. The number of papers about 
knowledge-based cities in 2012 has seen a five-fold increase since the year 2000, and hundreds of 
times since its emergence in the early 1990s. Knowledge-based city related papers were distributed 
unevenly between countries. The USA, England, and Brazil were the top productive countries for 
SCI papers as well as SSCI papers. The knowledge-based city research centre is located in the 
USA for the last two decades according to the data from country analysis. In addition, the number 
of papers produced by the USA is far more than the others. All efforts contributed much to the 
indication of trends of knowledge-based city research on a global scale.
Keywords
Knowledge Cities, Research Trends, Knowledge Mapping, Literature Analysis.
1. Introduction
The 21st century is being identified as the century of city centred and our society is stepping into its post-
industrial stage [1]. Up until now, the global population living in cities is surpassed the 50% mark in 2007 
and is expected to be close to 75% by 2025 [2]. On the other hand, the main organizations namely the 
European Union, the OECD, and the World Bank have all stressed the significant important role of the 
Knowledge Economy as a global reality established over the turn of the century [2]. The Knowledge 
Economy gave rise to the Knowledge Movement (KM) late in the last century whose goal is transition from 
traditional industry to the development of a knowledge-based  economy [3]. And activation of cities was 
or is going under decadence depravation to return to healthy development and sustainable development 
[6]. So the Knowledge Cities (KCs) is briefly a city of Knowledge-Based Development (KBD) [4].
Now on one hand of the emphasis is placed on clearing and summing up theories about KCs including 
conception, standard and inscape of KCs [5]. On the other hand, the application study is also a hot field 
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which aims to study the opportunities, challenges and countermeasures of specific cities spread over 
five continents in construction of KCs [6,7]. The interest on KCs is growing rapidly but there is still lack 
of a consensus regarding appropriate conceptual and methodological frameworks [2]. Conception of Leif 
Edvinsson [8], Margaret Haines [9] and Francisco Javier Carrillo [10] are representativeness. 
At present, 11 standards were given by the “Knowledge City Manifesto” at Barcelona in 2004, which 
are the most authoritative of KCs [11]. In addition, the environmental sustainability is being given more 
and more attention as an extremely crucial standard of KCs with the ecological environment which is 
worsening continually world-wide [12].
The knowledge capital and city innovation engine are core research issues in of inscape of KCs and 
has been given much attention [13]. It is common known that knowledge is regarded as the theoretical 
foundation of urban development. The city innovation engine is a complex and enormous system which 
can trigger, regenerate, cultivate and catalyse innovation in the city interior. Good infrastructure, broad and 
deep connections between citizens in other cities is the first and most important rule in the construction 
of KCs [14].
2. Results and Discussion
This study is based on the metadata analysis of the articles from the authoritative scientific and technical 
literature indexing databases of SCI-E. The impact factor of SCI-E journals with the latest data available 
in 2011 was determined by the Journal Citation Reports (JCR) of Thomson Reuters, which is operated by 
Thomson Scientific, Philadelphia, PA [15]. The statistical analysis tool is Thomson Data Analyser (TDA) 
and the drawing tool is NEviewer Software and MS Office Excel 2010 in this part.
2.1 Language Analysis
Table 1. Language distribution of knowledge cities publications
Language Records Ratio
English 7119 93%
Portuguese 204 3%
Spanish 191 2%
French 87 1%
German 66 1%
English is the main language (7119, 93%) of papers on knowledge cities publications, which can be 
seen in Tab 1. Several other languages such as Portuguese (204, 3%), Spanish (191, 2%), French 
and German (1%) also were published in the past. English remains the dominant language as it is the 
dominant language in many scientific research fields. It can be expected that a higher percentage of 
English would be used because most journals listed in
JCR are published in English. And the language for this knowledge Cities World Summit (KCWS 2013) 
conference, for example, is also in English, too.
2.2 Subjects Analysis
Based on the classification of subject categories in the Journal Citation Report (JCR 2012) of Thomson 
Reuters, the publication output data of knowledge cities was distributed in more than 140 subject 
categories during the past 3 decades. Subject categories containing at least 400 articles are shown in 
Figure 1. The six most productive subjects produced 58% of knowledge cities publications. Figure 1 shows 
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that knowledge cities research is mainly distributed in the fields of public, environmental & occupational 
health and environmental science & Ecology. The KCs research in the subjects of geography, urban 
studies, business & economics, and general & internal medicine are also involved. Through the subjects’ 
distribution analysis of world influential articles, the knowledge cities studies can be listed in one or two 
given subjects.
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Figure 1. Subject distribution of knowledge cities publications
2.3 Countries Analysis
The outputs of SCI as well as SSCI articles on the KCs from different countries are presented in Figure 
2. The most active country is USA, followed by England, Brazil, Canada, P.R. China, Australia, Germany, 
South Africa and Spain in turn. The numbers of publications from other countries are all below 200. The 
America countries such as USA and Brazil produced 48% of total publications. However, P.R. China 
ranks only fifth in SCI or SSCI publication with 387 papers. In the KCWS 2013 hosting country, Turkey, 
166 articles were published in the world class journals in recent years. Hence the research productivity 
was distributed unevenly in the east and west countries, just because cities was originated in old Europe 
countries and boosted in newly developed America countries. 
USA, 2190
Brazil, 456
Canada, 423
England, 710
P.R. China,
387
Australia,
327
Germany,
324
South Africa,
230
Spain, 224
Figure 2. Productive countries in knowledge cities publications
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2.4 Journal Analysis
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Figure 3 Core journals of knowledge cities publications
In JCR 2012, more than 7380 journals were listed in SCI-E database with 2778 journals involved in 
this KCs subjects. KCs research outputs were published in more than 2500 journals while the journals 
with more than 40 articles with its Impact Factor (IF) in 2012 are displayed in Figure 3. Approximately 
8.3% of SCI or SSCI papers resided in these most productive top 10 journals, which are considered the 
core journals of KCs research area under Bradford Law. The journal of PloS One and Social Science & 
Medicine has the highest impact facts of 4.092 and 2.699. Scholars in the KCs studies can chose these 
core journals to publish their important findings on knowledge based cities.
2.5 Keywords Analysis
Tab. 2 presents the author’s most used high frequency keywords in different stage of KCs publications. 
After carefully studying the annual publication on KCs, it was found that about four publication life cycle 
can be listed. Before 1998, it was the baby stage of KCs publication, 1999-2003 the low increase stage, 
2004-2008 the fast increase stage, and after 2009 the boost stage of KCs publications. The authors’ 
keywords in these four stages are so different that reflecting the hotspots deeply as we can see in tab 2. 
In the first stage, the “adolescents” were in the centre position, while in the next three stages “knowledge” 
and people’s “attitudes” attracted more of scholars’ attentions in the world wide. They were the most 
frequently used keyword with both of them having high increasing rates.
Figure 4 shows how this change happened in these four stages, the knowledge flows like rivers in the form 
of attracting more attentions or absorbing more new keywords for KCs study. In the first stage of 1990-
1998, scholars paid more of their attention on “adolescents” in cities because the health related problems 
such as “human immunodeficiency virus (HIV)” was more important for peoples living in big cities. In the 
next stage of 1999-2003, more hotspots such as “smoking”, “asthma”, “epidemiology” emerged. Quite the 
opposite, “knowledge” was not the most important issue for KCs scholars. In the third stage of 2004-2008, 
the “HIV” as well the “innovation” was the most popular keywords mentioned by KCs involved scholars in 
the world wide. And the new word “attitude” became entered into the research domain from this timespan. 
Only in the recent years the most used author keywords accord with our experience during 2009-2012, 
the “knowledge”, “cities” as well as “planning” were largely employed in global publications. During the 
development of keywords, lots of new issues were studied and more attentions were involved. 
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Table 2 Author’s keywords distribution during four stages
Authors' Keywords 1990-1998 1999-2003 2004-2008 2009-2012 1990-2012
Knowledge 15 42 82 151 290
Attitudes 13 33 43 52 141
HIV 13 23 23 53 112
China 1 4 37 66 108
Education 4 11 29 40 84
epidemiology 2 13 26 39 80
Adolescents 17 14 21 25 77
Prevention 6 17 17 34 74
HIV/AIDS 4 10 18 40 72
practice 6 10 26 29 71
Children 4 16 18 27 65
South Africa 2 8 21 33 64
Asthma 1 19 20 24 64
Innovation 0 5 31 23 59
Mexico 6 10 25 18 59
risk factors 4 14 16 22 56
Brazil 2 8 15 29 54
health education 8 9 9 27 53
Attitude 1 2 12 38 53
qualitative research 1 3 20 28 52
Figure 4 Knowledge flow on KCs in four life-cycle stage
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3. Conclusions
The main purpose of this paper is to evaluate the global performance and to assess the current trends 
quantitatively on research of Knowledge-based Cities and the methods of informetric analysis were used 
to survey knowledge-based city related articles in SCI and SSCI database in the past decades. The paper 
language, subjects, countries, journals and keywords were analysed respectively on each published 
papers. English remains the dominant language as it is the dominant language in many scientific research 
fields. KCs research is mainly distributed in the fields of public, environmental & occupational health and 
environmental science & Ecology. Urban Studies is the core journal in KCs domain, and the journal of 
PloS One as well as Social Science & Medicine has the highest impact facts in the field of KCs study. It 
was found that all the timespan can be divided into four publication life cycle. The authors’ keywords used 
in these stages are so different that reflecting the hotspots deeply. The “adolescents” were in the centre 
position in the first stage and in the next three stages “knowledge” and people’s “attitudes” attracted more 
of scholars’ attentions in the world wide. In the author keywords figure, knowledge flows like rivers in the 
form of attracting more attentions or absorbing more new keywords for KCs. At first scholars paid more of 
their attention on “adolescents” because the health related problems such as “human immunodeficiency 
virus (HIV)” was more important for peoples living in big cities. Then the keywords such as “smoking”, 
“asthma”, “epidemiology” emerged, with “HIV” as well the “innovation” became the most popular keywords 
accordingly. Only in recent years, the “knowledge”, “cities” as well as “planning” were largely employed 
in global publications. The
research hotspots were changed from time to time with the author keywords not stayed steadily.
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In order to facilitate the communication between the parties involved in school-industry co-
operation, this study was conducted to develop and implement a web-based software, and to 
determine the effectiveness of web-based communication between the parties in the context of 
the implemented software. Along with the goal of the study, at the end of the software application, 
to derive the opinions about the effectiveness of web-based communication relying on the applied 
software, Provincial Directorate of Education, three vocational schools, and three business 
corporations where the students were attending in order to complete their vocational skill training, 
were included in the study.  As total the views of 16 people were gathered through interviews. 
As a result of the implementation of the developed software, it was detected that the communication 
among Provincial Directorate of Education, business corporations and schools by using 
information and communication technologies was cheaper, faster and more effective than by 
using  other types of communication like paper-pencil communication or communication with 
the coordinator teacher once a week;  and participants opinions were positive about the web 
based application. The prototype web based software developed for this study is considered 
effective for providing  the quality of communication of vocational and technical education. The 
findings revealed also that lack of technological infrastructure and lack of adequate knowledge 
and experiences were substantial drawbacks for realizing web-based communication.
Keywords
Vocational training, web-based communication, effectiveness,  schools, enterprises
1. Introduction
Organizational knowledge is the signified and value attributed form of data that is utilized by 
organizations for realizing specific objectives and producing products or services, essentially forming 
the basis of administrative tasks [1,3]. Therefore, communication needs to be robust both inside and 
outside the organization when it comes to developing, using, sharing and disseminating knowledge. 
Communication can be defined as the process during which two or more parties interact with each other 
through comprehension, hearing, thinking and informing face to face or with the use of technological 
devices in order to attain overall desired outcomes [4].  As an indispensable element of organizational 
life, organizational communication is described as transferring, sharing knowledge and understandings 
among employees of the organization or the managers’ act of reaching out to others in order to manage 
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their businesses [5,6].
In a hierarchic organization, each employee is supposed to consult a third person (or manager) as an 
intermediary prior to being allowed to communicate his/her ideas to a manager of upper rank or contacting 
a senior manager. Similarly, in order for the senior manager to communicate with their subordinates, 
they  use vertical communication channels; or if they wish to communicate with people of equal rank, 
they use horizontal communication channels. This kind of communication, which concerns two or more 
people, is called communication network. The most important elements of a communication network are 
communication centres and channels. Communication centres are points at which messages, information 
or news are gathered and assessed, while channels are pathways along which messages, information 
or news are transmitted. Channels established in between centres may be single or double sided or 
multilateral or even more complex. If the network structure is complex. If such a hierarchic network 
structure is established within a corporation, the type of this network is formal communication network 
[7,8]. According to Barnard [9], the following points should be taken into account when developing and 
using formal communication networks:  
•	 Communication networks should be known and connect members of the organization to each 
other.  
•	 Communication lines should be quite short and clear.  
•	 A communication network to be used should covers the entire system 
•	 Each communication message should be exchanged with the correct persons which allow 
delivering the messages within the appropriate framework of authority.  
Full implementation of an effective communication process within an organization is of vital importance in 
terms of developing the organization and actively realizing its goals. When the communication environment 
is constituted, the number of those who engage in communication, the recipient’s status and the sender’s 
objectives are all important elements to consider. One should also take into account other elements 
such as speed, cost and influence [4]. Otherwise, frequent conflicts will arise and many problems will 
occurred in organizations. As a consequence of that, the soundness of coordination gets impaired in the 
organization, end even the organizational life die out eventually [10,11]. 
Channels should be chosen well in order for communication to be established within a hierarchic structure 
to be efficient. Adopting electronic facilities like radio, telephone, television and telex as channel elements 
and effectively using new systemized communication technologies like internet, intranet and data filters 
to manage data will not only enable fast peripheral exchange of information but also ensure that multiple 
people are contacted at once simultaneously [4,12]. 
An important factor influencing decisions made by managers, systemized information management 
systems like internet, intranet and data filters boost the information generating capacity of employees and 
managers to an incredible extent, while ensuring mass generation, processing, storage, dissemination 
and consumption of information [12,13]. Using information technologies like computer and internet will 
facilitate the tasks of managers. Electronic environments replace human control with mechanical control 
and enhance scope and efficiency of automation systems [8]. In brief, many problems encountered 
throughout the communication process can be tackled by keeping up with the rapid developments in 
information technologies [2].
As technology penetrates into areas of education, change and renovation indispensable manifest 
themselves. Tools and instruments used for the purpose of education should be designed to respond to 
needs arising in line with the aforementioned advancements in technology. Converting the technology 
utilized in the field of education into an advanced and modern form is among the primary points to bear 
mind [14]. There is a lack of efficient projects and studies in terms of forming a sound bond between 
education and industry. This is why those assigned to various duties in the field of education have great 
responsibilities to fulfil in terms of more efficient projects and studies to be done [15].
In this research, it was thought that communication done via electronic means among the parties 
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(Ministry of National Education, Provincial Directorates of National Education, schools, enterprises and 
teachers) throughout the skill training of vocational and technical school students in the enterprises, will 
provide faster and more economic communication and systemic  quality. Based on this assumption, the 
goal of the study is to develop a web-based application aimed at improving communication between the 
parties; to implement it; and find out its necessity and effectiveness. Within the framework of this general 
goal, the answers are sought to the following questions:  
1. Can a web-based software be developed in order to facilitate communication among the parties 
involved in school-industry collaboration?
2. What are the views of the participants (the people from enterprises, schools and Directorate 
of National Education who constituted the sample of the research), towards the necessity of 
electronic communication in general? 
3. What are the views of the participants, regarding the effectiveness of the developed web-based 
software after its implementation, in terms of boosting the effectiveness of communication among 
the parties included in school-industry collaboration?
4. How can the software be improved? 
2. Method 
2.1 Research Model
This research has an applicative and descriptive nature. The applicative portion covers development of 
web-based software. On the other hand, it is also a survey type descriptive study that aims to get the 
opinions of the involved parties through interviews about the functionalities of web based communication 
made through the developed software. According to Karasar [16], surveys are research approaches 
aimed at describing a past or current situation as it exists. 
2.2 Study group
The study group consists of 16 people in total, namely the branch manager of Elazığ Provincial Directorate 
of National Education in charge of vocational education at enterprises; technical vice principals of the 
Trade Vocational High School, Girls’ Vocational High School and Industrial Vocational High School; 4 
coordinator teachers working at these schools; the manager of an enterprise that industrially performs 
lathe turning operations;  the authorized person in  Social Security Agency (SGK); and  the authorized 
person in Turkish Electricity Distribution Corporation (TEDAS) in charge of skill training; and 5 vocational 
high school students positioned at the aforementioned corporations.  
Distribution as per the task variable of respondents whose opinions were obtained is presented below 
(Table 1).
Table 1- Distribution as per the task variable of respondents
Task
Branch 
Director
Technical Vice 
Principal Coordinator
Officials of 
Enterprise Student Total
Number 1 3 4 3 5 16
As can be seen on Table 1, 1 of the respondents is a branch director of the provincial directorate of 
national education; 3 are technical vice principals from vocational high schools; 4 are coordinating 
teachers involved in skill training; 3 are officials of enterprises where skill training took place; and 5 are 
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students which actively attended skill training at the enterprises.  
2.3 Data gathering instrument
A literature review was performed and the relevant documents were reviewed related to communication in 
electronic environments, and the documents were analysed.  In the lights of the knowledge held through 
literature review, document analysıs and along with the expert views a prototype web based software 
(WBS) was developed and presented to the workgroup. 
To find out the effectiveness of the developed software, in other words, to find out whether web based 
communication was effective in order to enhance collaboration among the parties,  a semi-structured 
interview technique, was used. 
During the process of determining questions to be asked to the respondents, care was taken to pick clear 
and plausible questions. Expert opinion was consulted about the features of the question form, after 
which the final state of the form was decided on.  
2.4 Data Collection and Analysis 
Respondents were asked questions in order to receive their opinions about the WBS. Their opinions were 
noted down and the gathered data was transferred to computer environment. A thematic analysis was 
performed in order to analyze the opinions obtained in the research. 
Relevant categories were set around the determined themes for the obtained data and respondent 
opinions were included in the related categories. So as to increase reliability, this data was presented to 
expert opinion and it was found out that the themes prepared were mainly in harmony. Striking respondent 
opinions were presented true to their original forms. 
2.5 Development of the Web-based Software (WBS) 
When developing the WBS, Erdal’s [17] methods and points to be considered in the case of issuing 
website projects were utilized and the following management steps were laid out:  
1- Software Beginning Step: At this step, the literature in the field was reviewed, vocational and technical 
training documents available in Turkey as well as relevant legislative items such as regulations, 
directives communiqués etc. were examined.  
2- Structure of Communication Network: Under the light of the knowledge obtained as a result of 
documentation reviews, the communication network structure required for the WBS was formed. 
Structure of the communication network among users is determined as shown on Figure 1.  
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Figure 1- Structure of the communication network among users
3- Definition of the WBS: General goals and objectives were set. The WBS plan was issued and programs 
to be used were listed. After forming the WBS team, relevant adjustments regarding the programs to 
be used were performed.  
4- Preparation of the WBS Infrastructure: The map of website to be established for the software was 
and the modules to be included in the WBS were determined. Diagrams, content and functionality 
framework of the screen view were formed. The WBS’ user scenarios were also drafted.  
5- Prototype Web Design: To create the web software, various tune-up steps were taken using visual 
design software and the WBS’ graphical templates were put in place.  
6- Creating and Trying out the Website: Prior to publishing the web-based software, technical needs 
were determined and databases were created to save information. MS Access was used to assemble 
databases and SQL commands to perform queries. During development of the web-based software, 
picture processing software as well as HTML and web design software was used. The website was 
tested after establishing the software.  
7- Publishing WBS: The web-based software was assessed and published on the internet thereafter.  
8- Sustainability: Finally, a ‘to do’ and continuous development plan was prepared.  
2.6 Publicity of the Developed WBS and Modules It Contains 
Following the detailed document reviews, it was determined that the first step to be taken in the research 
was to find out users involved in communication to be conducted among parties included in school-
industry collaboration. Three user types were set in the software [Provincial Directorate of National 
Education (PDE), School, and Enterprise]. WBS modules were also determined for each of these user 
types. Subsequently, three modules were created in the software: PDE, School, and Enterprise.  A 
screenshot of the developed WBS is shown in Figure 2.  
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Figure 2- A screenshot of the developed WBS
It can be seen that modules of each user can be accessed using the Organization (PDE, School and 
Enterprise) found on the WBS homepage (Figure 2). The WBS modules prepared and tasks performed 
through these modules (user scenarios) are as follows:  
2.6.1 Provincial Directorate of National Education (PDE) module: 
The PDE module includes tasks as to how many students from which schools and branches are to be 
placed in which enterprise. Within this module, schools can be added, deleted and updated using the 
school actions tab; fields of profession and their respective branches, whch were reported to be needed 
by the relevant enterprises, can be added, deleted and updated using the field and branch actions; how 
many students from which school and branch are to be assigned to the enterprises added by the user 
PDE can be viewed and arranged using student actions; and password changes can be performed and 
the user may log out safely using the user actions tab.  A screenshot of the WBS PDE module is shown 
in Figure 3.  
Figure 3- A screenshot of the WBS PDE module
The module interface displays information on the number of students assigned or to be assigned from 
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schools, fields, branches and schools to branches entered into the system by Elazığ Directorate of 
National Education when the user PDE logs in (Figure 3).  
2.6.2 School Module:
Under the school module, one can view completion status of placement of students to specific enterprises 
under the light of the data entered in the PDE module as well as data of absence statuses and grades of 
students assigned to enterprises. In this module, students can be registered in the relevant enterprises in 
line with the number of students and their branches determined by PDE through the enterprise actions 
tab; student info can be added, deleted or modified using the student actions tab; and password changes 
can be performed and the user may log out safely using the user actions tab.  A screenshot of the school 
module is shown in Figure 4.  
Figure 4- A screenshot of the school module
On the interface accessed upon logging in as a school user (Figure 4), info of students assigned to 
enterprises by Elazığ Necip Güngör Kısaparmak Trade Vocational High School and absence as well as 
grade data of students can be viewed.  
2.6.3 Enterprise Module:
In order for the enterprise module to be accessible, the relevant procedures need to be fulfilled beforehand 
in the PDE and school modules. Using this module, an enterprise user enters into the system absence and 
grade data of students assigned by schools. Under this module, users can enter absence/attendance as 
well as grade info of students through the student actions tab; and password changes can be performed 
and the user may log out safely using the user actions tab.  A screenshot of the WBS enterprise module 
can be seen in Figure 5.
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Figure 5- A screenshot of the WBS enterprise module
The data of students assigned to the relevant SGK enterprise, which logged in on the system as an 
enterprise user, skill training grades and absence info entered for each student are displayed (Figure 5).
3. Findings
Data obtained under the light of the questions asked to the respondents as part of the research was 
analyzed. The obtained findings were given in this section:  
3.1 The necessity of web-based communication among parties involved in school-
industry collaboration 
The respondents were asked “Why is it important to utilize a web-based communication among parties 
involved in school-industry collaboration?” Answers of the respondents were analyzed and the themes 
and their frequencies were found out as it is indicated below (Table 2).
Table 2 -   Themes and frequencies regarding the necessity of conducting communication among parties involved 
in school-industry collaboration in the electronic environment
Themes Frequency
Being able to perform tasks in a better orderly fashion 10
Being more rapidly 8
Having better exchange of information and communication facilities 6
Being economical 5
Reliability 5
Time saving 4
Being a requirement of the present 4
Offering the facility of timely notification of problems 4
Synchronized communication 3
Motivating communication 3
Reduction in the number of coordinating teachers needed 2
Reasons as to the necessity of conducting communication among parties involved in school-industry 
collaboration in the electronic environment are presented with repetition frequencies and in a descending 
order (Table 3). Overall, users stated the following reasons: Being able to perform tasks in a better 
orderly fashion when communication is conducted (f=10) and more rapidly (f=8) in the electronic 
environment; having better exchange of information and communication facilities (f=6); reliability (f=5); 
being economical (f=5) and time saving (f=4); being a requirement of the present (f=4); offering the 
facility of timely notification of problems (f=4); synchronized (f=3) and motivating (f=3) communication; 
and reduction in the number of coordinating teachers needed (f=2). 
Below are some of the individual statements made by respondents as to the necessity of conducting 
communication among parties involved in school-industry collaboration in the electronic environment: 
“It is certainly important to utilize technology today and I believe faster communication is one of 
the various advantages brought in by technology. It will be good to implement this study in the 
electronic environment. It will be more reliable. This can lead to faster exchange of information 
between schools and enterprises.” (Vice Principal 1) 
“Yes, I believe that it matters for communication among the parties. I think it can ensure faster 
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communication and better utilization of time, which means saving on time.” (Enterprise Manager 
2)
“I find conducting communication among parties involved in school-industry collaboration in 
the electronic environment important, because the involved parties, which work on education, 
need time and speed. Meanwhile, a system where much pressure is not put on students and a 
dictatorship approach is not adopted will surely make me happy.” (Student 3)
“At a time like today when forests are steadily dwindling in number, this can reduce waste of 
paper, eliminate postage expenditures and ensure faster and orderly communication.” (Enterprise 
Manager 2)
“It will save time. This, in turn, means faster communication. Considering letters, official 
correspondence documents and all similar written communication, this type of communication 
is surely faster. I mean communication is synchronized and becomes rapid and orderly among 
humans. On another note, it is more economical as well. For instance, telephone calls are costly 
and sometimes take a lot more time. Formal procedures are reduced too.” (Teacher 4)
“The communication process can be regularized better via the internet. If the users can benefit 
from this well, fast and reliable communication can be established and interventions can be 
made immediately, in case an issue arises.” (Branch Director)
“It is certainly necessary. This can establish better communication between schools and 
enterprises. It is necessity of our time actually; it is a must. It should have already been thought 
out by now.” (Student 2)
3.2 Respondent opinions about the effectiveness of WBS 
Regarding WBS, the respondents were asked the following questions: “What are your opinions about 
the implemented web-based software in terms of its effectiveness? If you detect a negative aspect of 
the WBS, please specify it?” Themes and frequencies compiled out of the answers to this question on 
opinions about the software can be found on Table 3.  
Table 3- Themes and frequencies as to the respondents’ opinions about WBS 
Themes Frequency
Highly effective software 8
Useful software 7
Contribute to education (efficient software) 6
Facilitate communication 6
Design needs to be developed further 5
The software could not be used at enterprises 2
Regarding the presented software, the respondents mainly stated that it was a highly effective (f=8) and 
useful (f=7) software. Additionally, it was noted that it would contribute to education (f=6) and facilitate 
communication (f=6). In addition to these positive views, the respondents said that the design needs to 
be developed further (f=5). An enterprise manager and a vice principal said that the software could not 
be used at enterprises (f=2) and expert instructors in charge of training students would have to undergo 
respective training, if it was to be used. Below are opinions of some of the respondents about the software: 
“I think it is a useful piece of software that more than meets the needs. It offers sufficient capacity 
to beneficial for communication between enterprises and schools. I do not see any negative 
aspects.” (Student 1)
“This software can support vocational and technical education and facilitate communication in 
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this regard. It is bound to be appreciated as much as the E-school application. The software is 
quite effective and fine-tuned, but its design may be improved. Everything we need as personnel 
of the Directorate of National Education seems to have been thought out very well.” (Branch 
Director) 
“I believe it is a positive effort. Still, our enterprise is an industrial one and we lack computers. 
Even if we get them, we possibly won’t have internet. At venues such as our workplace, keeping 
daily records, especially those of students, on paper is a better option. On the other hand, it is 
a great piece of software for enterprises with computers and internet connection.” (Enterprise 
Manager 3)
“If adequate training is offered for this software, i.e. if expert instructors can be trained and the 
software is used appropriately, I think it will be very useful. There has to be an obligation to use it 
though. Otherwise, I don’t think enterprises will choose to use it. But if they get to see how easier 
communication becomes with it, they will never abolish it.” (Vice Principal 2) 
“It was easy to use. Once you enter your username and password, you are able to perform any 
action you want very easily. It was obviously designed in an applicable way, but it needs to be 
put in practice.” (Teacher 2)
3.3 Opinions on improving the application
The respondents were asked: “What can be done to improve this software?” In turn, the respondents 
provided various suggestions for improving it. Themes and frequencies of these suggestions are shown 
below (Table 4).  
Table 4- Themes and frequencies of the suggestions made to improve the application.  
Themes Frequency
Addition of teachers as users 
 
7
There was nothing to be improved 5
Content needed to be improved 5
Design needed to be revised 5
Addition of the ministry as a user 4
Ensuring sustainability 3
Enabling students to submit their homework via the system 2
Addition of daily plans and work schedules 2
Training of expert instructors 2
Granting schools the power to add enterprises 1
Allowing employers to make comments 1
Regarding improvements to be made in the application, the respondents mainly pointed out to addition of 
teachers as users (f=7). Some respondents stated that there was nothing to be improved (f=5) and some 
said that the content needed to be improved (f=5). Additionally, there were other suggestions like revising 
design (f=5), addition of the ministry as a user group (f=4), ensuring sustainability (f=3), enabling students 
to submit their homework via the system (f=2), addition of daily plans and work schedules (f=2), training 
of expert instructors (f=2), granting schools the power to add enterprises (f=1) and allowing employers to 
make comments (f=1). 
Below are some of the opinions stated by the respondents:  
“Teachers can be added as a user group and a system could be established for students to 
316
Parallel Session 1.4.  Education and Goverment
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
present their homework to teachers. Training personnel in charge of students at enterprises 
should enter into the system daily, weekly and even monthly tasks fulfilled by students. It would 
be fine, if such additions can be made in the software.” (Enterprise Manager 2)
“First of all, continuity should be ensured in this application just as in anything else. And of 
course there is need for support. If support is inadequate, this may deter developers of the 
software. Once the development of the application convinces all users, it should be brought 
before the ministry. Upon receiving approval, different ideas and additions can be implemented 
to get results.” (Student 2)
“Problems should be uncovered and features to render communication effective should be 
promoted. The application should be of applicable and sustainable nature.” (Teacher 2)
“We are affiliated to MEB. The Ministry decides on the provinces and enterprises in which to 
offer vocational training. Addition of the Ministry to the system would be useful. But in this state, 
the essential elements are in place. Schools, enterprises and provincial directorates of national 
education are already included.” (Branch Director)
3.3.1 Review of the software within the framework of opinions 
The WBS homepage was modified and improved as seen on Figure 6, due to the fact that there were 
opinions regarding the need to improve its design despite being an efficient, useful and effective application.
Figure 6- The modified and improved WBS homepage
In line with the opinions stated, the interface of the WBS homepage was modified and the announcements 
section, containing announcements made by MEB or PDE, and the communication button, which enables 
sending e-mails to MEB (sending messages to the Ministry), were added (Figure 6). 
Modifications in content development are as follows:  
Additions and modifications in the modules 
To improve the software in line with the respondents’ opinions, a teacher module, which was one of the 
main suggestions, and a ministry module, which was suggested by Branch Director, were added. The 
former state of the WBS modules is shown on Figure 7 and its final state after addition of the modules 
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on Figure 8.  
Figure 7- The former state of user modules Figure 8- The final state of user modules
Below are the actions attached to modules which were added or modified: 
Forming the ministry module:
The ministry module is reserved to announcements as to the provinces in which to offer skill training and 
other announcements which require timely notification of all directorates, schools and enterprises where 
skill training is offered.  
In this module, provincial data can be added, deleted or revised through the PDE actions tab; 
announcements can be added, deleted or revised through the announcement actions tab; the user may 
return to the homepage, change password of log out safely through the user actions tab; and actions like 
sending messages to provincial directorates of national education can be performed through the E-mail 
actions tab. Interface of the Ministry module is shown on Figure 9.  
Figure 9- Interface of the ministry module and provincial directorate of national education entered into the system 
Forming the teacher module:  
The teacher module is the section where teachers can keep track of all information about students under 
their responsibility entered into the system by enterprises. Daily schedules and work plans can also be 
added through this module at enterprises. In this module, student grades entered by enterprises and 
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absence data can be viewed through the student actions tab; the user can return to the homepage, 
change password and log out safely through the user actions tab; and daily schedules as well as work 
plans can be added through the file actions tab.  
Improvement of the PDE module: 
‘Announcement actions’ and ‘password actions’ tabs were added to the PDE module. PDE’ action of 
adding an announcement is shown on Figure 10.  
Figure 10- Announcement addition window 
When the ‘add announcement’ button is clicked, an announcement to be added on the next window to 
be displayed is published on the homepage as can be seen in Figure 10. The user can not only add 
announcements but also revise and delete them using announcement actions.  
The interface displayed when the school user requests for the first time or receives a new password from 
PDE is shown below (Figure 11).  
Figure 11- Window used by PDE to send a password to a requesting school 
As it can be seen (Figure 11), after a school user submits a request, a new password is sent to the 
relevant school by PDE.  
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Improvement of the school module: 
Announcement and teacher actions were added in the school user section. Through the teacher actions 
tab, which student is assigned to which enterprise and which teacher shall be responsible for coordinating 
students at which enterprise can be learnt. Thus, teachers can keep track of only the students under their 
own responsibility after logging on to their respective module.  
Announcement actions can be used to add, revise or delete announcements, while coordinating teacher 
information can be added, deleted or revised through the teacher actions tab. The window on which 
coordinating teacher information can be added or viewed and messages can be sent (Figure 12).  
Figure 12- Window for adding or viewing coordinating teacher information and sending messages.  
Improvement of the enterprise module: 
Message actions were added to the enterprise module, enabling enterprises to send messages to 
coordinating teachers or schools (Figure 13). There is a view of the interface through which an enterprise 
can send a message to a teacher.  
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Figure 13- Window through which to send a message to a coordinating teacher 
As another suggestion to improve the software, we were requested to provide entries like G for absent, 
I for allowed and R for sick leave to be used on the attendance diagram as well as to enable viewing 
attendance diagrams of all months, not only the one applicable for the current month. Within the framework 
of this suggestion, we added entries such as the following to be used in the enterprise module: G for days 
on which the student is absent, I for allowed and R on sick leave. Additionally, we enabled viewing student 
attendance diagrams of all months in list order. The former and new interfaces of student attendance 
diagrams are given below (Figure 14).  
Figure 14- The former and new states of the student attendance diagram 
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Based on the respondent opinions, some additions and updates were made to improve the WBS, taking 
into consideration the majority of suggestions. Other than those, the suggestion that the vocational high 
schools should be granted the power to add enterprises was not implemented, as it could contradict 
with the Regulation on Vocational Training at Enterprises. The suggestion that students should be 
allowed to submit their homework was ignored as well, because homework done by students need to be 
reviewed and signed by both the expert instructor and coordinating teacher, after which it is necessary 
to deliver these documents to vice principals in charge of enterprises and duly store them in archives. 
The suggestion that employers should be allowed to make comments was addressed by enabling 
electronic mail communication between enterprises, coordinating teachers and vice principals in charge 
of enterprises.  
4. Conclusion
Within the scope of this project, a software was developed to ensure sound communication among parties 
included in school-industry collaboration. To gauge usefulness, applicability and improvement needs of the 
software, opinions of the parties included in school-industry collaboration were consulted. Respectively, 
the software was revised and its deficiencies were eliminated in line with these opinions. Thanks to this 
software, attention was drawn to the importance and advantages of communication conducted by utilizing 
information technologies.  
As a result of the research, it was detected that respondents found electronic communication necessary 
due to various reasons such as ensuring faster communication in the electronic environment; better 
exchanging information and knowledge; saving time; offering a more orderly process; being more 
economical; and reduction in the number of people needed.
It was found out also that developing and using a web-based software to be used in communication among 
parties included in school-industry collaboration could enhance the effectiveness of communication 
between the related parties. As a conclusion of this research, it can be said that actual and accurate 
knowledge can be accessed faster and on time using information technologies, which leads to fast, orderly 
and reliable communication and coordination as well as information sharing between the employees of 
the organization.  
Another conclusion drawn from the research is that both managers and expert instructors have positive 
views about the communication realized in electronic environment, whereas expert instructors and 
people in charge of students in some of the enterprises did not welcome the idea of performing specific 
tasks in the electronic environment due to lack of adequate knowledge and experience (in electronic 
communication) and technologic infrastructure. 
Opinions stated with regards to improvements to be made in the software also revealed suggestion to 
improve design. Within the framework of these suggestions, the design was modified, modules were 
added for the ministry and teachers and the current modules were improved.  
5. Discussion
In this research, respondents stated that the software, which was developed in order to establish 
electronic communication among parties included in school-industry collaboration using information 
technologies, was useful and efficient. Whether the application fulfils its objectives efficiently and the 
level of user satisfaction were measured by Özdemir, Atasoy and Somyürek [19] within the framework 
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of applicability of the web-based Article Monitoring software owned by the Turkish Education Sciences 
Journal in assessing web-based software in terms of ‘efficiency, effectiveness and user satisfaction’. In 
another study conducted by Şeker and Şeker [20], opinions of school administrators were consulted 
for the Management Information System for Provincial and District Directorates of National Education 
(ILSIS), which is a web-based application as well. Findings revealed that administrators had positive 
views, were not happy with their former state prior to using the software and better acknowledged this 
method. Administrators also reported that the new system facilitated paperwork and reduced red tape 
load as well as the economic burden it brought. Conclusions of both studies and benefits noted in each 
regarding use of web-based software are coherent with the opinions stated in this research as to the 
benefits of WBS.  
Numerous researches carried out about implementation of information technologies at organizations 
prove that doing so offers great benefits for not only the respective organizations but also for national 
economy [21-24]. Research conducted on advantages of communication based on information 
technologies reveals that information technologies are most needed in administrative tasks [25, 26], 
lead to performance of the relevant tasks in an orderly fashion [25-27], reduce costs and risks [28-32], 
enhance service quality [28,29,31], save time and speed up the process of communication [27-36] lighten 
the burden of employees and increase efficiency [27,28,30,35,37] and improve information sharing [31, 
32,35,37]. 
Additionally, it is recorded that information technologies create flexible working intervals and environments 
[31,33,35,36], accelerate decision making processes [35], increase coordination [35-37], reduce 
paperwork [30] and bring in a positive and scientific nature for organizational culture [37]. Also as a 
result of our study, it was found out that information technologies ensure faster and timely access to 
actual, correct and accurate information, which, in turn, provides motivating, economical and reliable 
communication. Furthermore, they enable coordination among employees of an organization in terms of 
information sharing, which means that the communication process becomes more effective.  
In Mirap’s [36] research on advantages of working in the electronic environment for virtual organizations, 
‘lack of knowledge and experience’ and ‘lack of adequate technologic infrastructure’ were noted as 
motivation reducing factors countering the respective advantages. In our research, despite the fact that all 
respondents positively responded to the idea of conducting communication among all parties involved in 
skill training at enterprises in the electronic environment, some respondents from enterprises offering skill 
training did not welcome the idea of performing specific tasks (entering student absence data or grades 
into the system) in the electronic environment due to lack of adequate knowledge and experience among 
expert instructors or persons in charge of students and lack of adequate technologic infrastructure.  
6. Suggestions
The following suggestions can be made within the framework of the conclusions drawn from this study:  
As communication in the electronic environment provides people with advantages like less effort, 
time saving and spatial independence, use of such software should firstly be extended to educational 
organizations and employees should be encouraged to use these applications.  
It will be beneficial to prepare modules for other parties of the school-industry collaboration than the 
Ministry of National Education, namely the Provincial Employment and Vocational Training Board and 
Regional Directorate of Social Security and Labor, and transfer the communication aspect of school-
industry collaboration entirely to the electronic environment.  
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Sustainability and applicability of such software also need to be supported in order to render communication 
effective in terms of training students as they work and assess and enhance performance among students, 
schools, enterprises and the ministry of national education.  
Emphasis should be put on training relevant people so that the involved parties at educational institutions 
and enterprises can benefit from the facilities of information technologies better.  
In line with the obtained opinions, the developed web-based software will be advantageous in technical 
education in terms of time, effort, cost and speed. Therefore, opinions of personnel in charge of vocational 
training at the Ministry of National Education should also be received and more comprehensive applications 
should be developed in this regard.  
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bilgi yönetimi. [Symposium of Phenomenon of Information while entering 21st century], 21. Yüzyıla Girerken 
Enformasyon Olgusu Sempozyumu. 2001 April 19-20:Hatay. Ankara: Türk Kütüphaneciler Derneği; p.179-186.
4  Can H.  [Organzitation and management]. Organizasyon ve yönetim. Ankara:Adım Publications; 1992.
5  Ada Ş. [Turkish educational system and school management.] Türk eğitim sistemi ve okul yönetimi. In: Çelik V, 
editors. 4th ed. Ankara: Pegem Akademi, 2011; p.141-177.
6  Hoy W K, Miskel C G. Educational administration: Theory, research, and practice, (In Turkish: Eğitim yönetimi 
teori, araştirma ve uygulama). Trans. Selahattin Turan. 7th ed. Ankara: Nobel Yayınları; 2010.
7  Eren E. [Management and Organization]. Yönetim ve Organizasyon. 9th ed. İstanbul: Beta; 2009.
8  Bursalıoğlu Z. [New structure and behaviours in school management]. Okul yönetiminde yeni yapi ve davraniş. 
16th ed. Ankara:Pegem Academy; 2011.
9   Barnard C I. Functions of executive. Cambridge. MA: Harvard University Press; 1938.
10 Kaya Y K. [Theory of educational management and practices in Turkey ].Eğitim yönetimi kuram ve Türkiye’deki 
uygulama. 5th ed. Ankara:Set Ofset Matbacılık; 1991.
11  Başaran İ E. [Human relations in management]. Yönetimde insan ilişkileri. Ankara: Kadıoğlu; 1992.
12 Türkmen İ. [Management efficiency in terms of time management and delegation of authority (an empirical 
study)]. Yönetsel zaman ve yetki devri açisindan yönetimde verimlilik (Ampirik bir çalışma). 3th ed. Ankara: MPM 
Publications; 1999.
13  Öğüt A. [Management in knowledge era]. Bilgi çağinda yönetim. Ankara: Nobel Release Distribution; 2003.
14 Karasar Ş. [New communication techniques in education, internet and virtual higher education]. Eğitimde yeni 
iletişim teknolojileri internet ve sanal yüksek eğitim. The Turkish Online Journal of Educational Technology – 
TOJET October 2004; 3(4):117-25.
15 Altınok V. [The roles of secondary schools (vocational schools) in industry]. Sanayi alanında ortaöğretim 
kurumlarının (meslek liselerinin) rolü. [Journal of the Faculty of Commerce and Tourism Education]. Ticaret ve 
Turizm Egitim Fakültesi Dergisi. 2008; (2):89-102.
324
Parallel Session 1.4.  Education and Goverment
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
16  Karasar N. [Scientific research method]. Bilimsel araştırma yöntemi. Ankara: Nobel; 2006.
17 Erdal M. [Technology management]. Teknoloji Yönetimi. 2nd ed. İstanbul: Türkmen Kitabevi; 2008.
18 Yıldırım, A. ve Şimşek, H. [Qualitative research methods in social sciences]. Sosyal bilimlerde nitel araştırma 
yöntemleri. 5th ed. Ankara: Seçkin Publications; 2006.
19 Özdemir S, Atasoy B, Somyürek S. Usability of a software running administration of business processes of 
scientific journals: Investigation of the first example in Turkey. Journal of Gazi Education Faculty, 2007; 27(2):57-
80.
20 Şeker N, Şeker G. The evaluation of Ilsis module (One of the e-government applications) by School Managers. 
Journal of Information Technology. 2009 May;2(2): 11-9.
21 Doğan S. Contributions of information and communication technologies to growth in Turkey [unpublished 
dissertation]. Yıldız Teknik University; 2010.
22 Gholami R, Moshiri S, Tom Lee S-Y. ICT and Productivity of the manufacturing industries in Iran. EJISDC. 
2004; 19(4):1-19. [cited 2012 August 01]. Available from: http://www.ejisdc.org/ojs2/ index.php/ejisdc/article/
viewFile/117/117. 
23 Nasab E H, Aghaei M. The Effect of ICT on economic growth: Further evidence. International Bullutein of Business 
Administration; 2009: 5 [cited 2012 August 01]. Available from: http://www.eurojournals.com/ibba_5_05.pdf.
24 Pazarlıoğlu M V, Gürler Ö K. [Telecommunication investments and economic growth: Panel data approach]. 
Telekomünikasyon yatırımları ve ekonomik büyüme: Panel veri yaklaşımı. Finans Politik&Ekonomik Yorumlar; 
2007; 44(508):35-43 [cited 29-07.-2012]. Available from: http://www.ekonomikyorumlar.com.tr/dergiler/
makaleler/508/Sayi_508_Makale_04.pdf. 
25 Aşkar P, Usluel Y. [Teachers’ perceptions about the characteristics of the process of diffusion of technology and 
the computer]. Teknolojinin yayılma sürecinde öğretmenler ve bilgisayarın özelliklerine ilişkin algıları. Journal of 
Hacettepe University Education Faculty. 2002; 22:14-20.
26 Mumcu F K. (1994). Teachers’ views regarding the perceived attributes and the obstacles in the diffusion of 
informatics technologies in vocational and technical schools [unpublished dissertation]. Hacettepe University; 
1994.
27 Yiğit İ. Organizational communication, information technology and one practice [unpublished dissertation]. 
Marmara University; 2004. 
28  Bozbay S. The effects of information technology on communication and decision making activities in the 
organizations: An application on the banks in Kütahya [unpublished dissertation]. Dumlupinar University ; 2007.
29 Çizel R B. The Impact of communication and information technologies on tourism distribution channels: A 
research for determining the effects of communication and information technologies on performance of travel 
agencies in Antalya [unpublished dissertation]. Akdeniz University; 2002.
30 Kam W J, Moorman P W, Koppejan-Mulder M J. Effects of electronic communication in general practice. 
International Journal of Medical Informatics 2000; 60(1):59–70.
31 Özmen F. Karabatak S. The driving motives of undergraduate students for using e-communication - The ways for 
achieving effective. journal of information technology and application in education. 2013; 2(2):95-104.
32 Sugar W, Crawley F, Fine B. (2005). Critiquing theory of planned behaviour as a method to assess teachers’ 
technology integration attitudes. British Journal of Educational Technology. 2005; 36 (2): 331-4.
33 Ceylan S. Communication at administrations and an implication on two hotels [unpublished dissertation]. 
Pamukkale University; 2003. 
33 Işık T. Communication technologies and e-commerce [unpublished dissertation]. Ataturk University; 2008. 
325
Parallel Session 1.4.  Education and Goverment
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
34 Karaduman M. Changing communication environment, new media and internet journalism [unpublished 
dissertation]. Ege University; 2002 
35 Kartan N. (2007). The effects of intranet on organizational and the usage as a subsystem of intranet: The case 
of Data share Co. [unpublished dissertation]. Anadolu University; 2007. 
36 Mirap S O 2004. Virtual organizations and an empirical analysis about motivation and commucication of virtual 
organization workers [unpublished dissertation]. Erciyes University; 2004.
37 Bükeç C M. The effect of communication and information systems used in knowledge management to 
organizational culture [unpublished dissertation]. Dumlupınar University; 2007. 
326
Parallel Session 1.4.  Education and Goverment
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
UNIVERSITIES AS URBAN INNOVATION HUBS: COMPARISONS NEW YORK 
CITY, LONDON AND PARIS
Patrizia Ingallina1, 
1University of Paris 4 – Sorbonne, Lab: ENeC (Espace, Nature et Culture) UMR 8185
The special focus here is to examine initiatives which can be collated under the term Knowledge 
Cities for urban development in three global cities such as Paris, London and New York.  The 
role and importance of urban based universities are seen as central not only to the constant 
development of urban talent but also to draw on their roles in research, and their institutional 
importance in the wider urban innovation system of innovative firms and people. This paper will 
highlight ensure that the local culture, conditions and constraints are likely to mean that each 
city needs to develop a strategy which is authentic to its past and present. These would present 
both the general key actors approaches to the development of their competitive knowledge 
economies and the specific roles for their urban university developments.  The first part of this 
paper concerns general topic on the role of university in urban planning in New-York, London and 
Paris. Two models emerge: the first is characterized by the anglo-saxon approach; the second 
is represented by French approach, still under construction. Two main cases will be illustrated: 
Cornell Campus in New-York and Condorcet Pole in Paris.
Key-words
Knowledge city, university, urban growth
1. Introduction : Urban Policies And Universities Reorganization In New-
York, London And Paris:  Main Issues
Many urban projects, based on knowledge economy, especially in world cities as London, Paris and 
New-York, are focused on assembling university and corporations in collaborative research platforms 
of different type and at different scales. In these cities, policymakers try more and more to emphasize 
the role of universities as game changers (NYCEDC,2012) or as urban growth engines (Ross, 2012[2]) 
or innovation hubs, underlying their role in improving productivity (embodied in the sale of licenses and 
patents, for example) and also indirectly promoting the competitiveness of a country.
•	 Universities: A Competitiveness Factor At Large Scale
In this context, universities are obliged to deal with a global market, and participate in a global flow of 
ideas, knowledge and people, at large scale. They are also considered as sources of discoveries, ideas 
and technologies, producing skilled work-force-critical resource in knowledge-based economy (Garner, 
2012 [3]). 
Various theories see the increasing prominence of innovative ensembles to be rooted in new structures 
of production and work…associated with high levels of computerization and incessant innovation in both 
process and product configurations (Scott, 2010: 115 [4]). 
As competitive advantage began to depend on innovation, knowledge clusters became the key drivers 
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(Huggins, 2008 [5]). So, we assist to a progressive urban areas clusterization process (at different scales, 
from region to urban district). New partnerships mixing universities/research institutes/companies within a 
cluster are producing new interactions and new urban shapes. This phenomenon is taking place around 
the world, but in different ways, giving rise to various local forms it would be interesting to analyze. As a 
result, clusters are creating new specialized territories of different forms and kinds. This process is more 
evident in global cities as New-York, London or Paris. In all cases, policy makers have sought to enroll 
universities in projects to enhance knowledge production and territorial attractiveness (Charles, 2012 [6]). 
The effort has been focused on science and technology based industrial activities, including also cultural 
and creative industries as important elements of urban attractiveness and value creation (Charles, 2012).
The meaning and the form and the localization of these clusters (within the city or in its suburbs) depend 
on different contexts that need a deep analysis. Are we heading towards new and more complex urban 
forms and extensible scales, in territories with variable geometry? What is the place of university and, 
globally, of knowledge industries in this process? 
•	 The Knowledge Complexes Impact : Urban Attractiveness At Local Scale
We can identify some key-factors that determine the success of knowledge complexes (Kunzmann, 2012 
[7]) in the city such as their integration into urban texture and their interaction with urban communities in 
terms of knowledge transfer according to the concepts of absorptive capacity facilitating open innovation. 
The concept of absorptive capacity has been used in the research literature for around two decades but 
has only recently been seen as a useful lens through which to understand the necessary conditions for 
successful knowledge transfer between universities and firms.1 Increasingly universities are seen as tools 
to attract, retain and diffuse global knowledge at the local scale, helping to produce unique local combina-
tions that provide a base for global exports2 (Garner, 2012 [3]).The impact of universities projects on built 
environment is important through urban regeneration operations; urban gathering grounds, facilitating 
local links and key institutions in hubs (Garner, 2012 [3]). Some authors think that embedding universities 
in the city could generate some spill-over effects from research labs to urban spaces (Indergaard, 2012 
[8]), favouring the exchanges of ideas and promoting new economic imaginary in order to boost economic 
growth first at the local level and then spread throughout the country. Also, the attractiveness of urban 
spaces emerges as an asset to attract not only the tourists and the new residents but also the firms which 
are increasingly recognizing the importance of the quality of life to attract and retain employees (Pratt, 
2010 [9]). Urban universities projects can improve the image of a city and attract young performer people, 
researchers and academics of high level. In the context of global crisis, the knowledge workers, in addi-
tion to the Florida’s creative class, seem new targets sought to improve the attractiveness of cities. That 
makes so easy the university role in the city development, in this crisis context. So, we are moving from 
image of the city as an entertainment machine (Clark, 2004 [10]), conceived to be consumed (according 
to Richard Florida’s theory of cultural consumption), to the knowledge city, in which universities are con-
ceived as an urban growth machine (Ross, 2012 [2]).
•	 Searching Knowledge City : Some Perverse Effects
The knowledge-city is developing its own symbolic spaces, emphasizing cultural, technological and busi-
ness values in some specialized urban areas [11]. The concept of knowledge city is still under construc-
tion and it is directly connected with the concept of learning region or city. What kind of economic and 
social effects can we expect from the relentless pursuit of innovation through university-city engagement? 
The views are discordant. It remains clear that new forms of consumption and social inequalities are 
1  Absorptive capacity depends on many factors, including the willingness of the leadership in the system to be open to 
new ideas, new people and new ways of working but is best defined as: “...the ability of the individual, the firm, organisations 
and places to recognise the value of new external knowledge, assimilate it and apply it to commercial ends.” [3].
2  We can observe also “significant employers and purchasers (higher multiplier firms) in the local area and that public 
institutional anchors are more stable than firms” (Cathy Garner Conference at the INTACK international meeting: “Universities 
as Urban Innovation Hubs: Comparisons New York, London and Paris.”, Paris, La Défense, Ministère de l’Ecologie, October 
18th 2012).
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now settling in some territories, in the name of innovation even if the initial policy objectives do not go in 
this direction. In this case we can talk of perverse effects. Searching knowledge city, major knowledge 
economic projects in global metropolis as New-York, London and Paris, are grounded in the belief that 
universities can anchor innovative ecosystem. The reorganization of the university, often within a cluster, 
is a complex process, involving multiple partners and interactions. Universities lie at the heart of these 
developments, in some cases as the anchor tenants of new developments, but always as key partners 
providing the talented individuals to populate the new firms and buildings. Until now, the notion of cluster 
has been used and promoted to foster technologies transfers from knowledge industries to commercial-
ization. But this notion is based on a simple vision of the innovation process and locks up innovation in 
specialized areas of the city in which knowledge workers are attracted. So, instead of gentrification, we 
assist everywhere to a studentification (Zukin, 2012 [13]) process of these spaces. In other words, stu-
dents are conceived as knowledge workers to attract in these city’s areas. They are considered as a new 
market target to attract in these urban knowledge areas, as the new urban consumers.
1. The Anglo-Saxon Approach Of The Role Of Universities In The Knowledge 
City: Overview 
Development strategies, urban development projects and new markets are increasingly based on the 
notion of knowledge. They are closely intertwined and their main aim is innovation. According to the An-
glo-American approach, the city is considered as the ideal location for the universities. This goes beyond 
the simple concept of clusters that is often interpreted as limiting. Clusters are based on the principle of 
contamination, as structural elements of the city system. The city is the place where this contamination 
occurs. In this approach it is defined as a knowledge hub, a platform for ideas and practices exchanges. 
France, through the Grand Paris project, shows a different approach to it. In the countries of Anglo-Saxon 
culture, such as the U.S. or the UK, but also Australia (Charles, 2012 [6]), universities are traditionally 
seen as a key economic development stakeholder, also involved in decision-making bodies. American 
universities, for example, most private, are considered reservoirs of excellence and economic develop-
ment engines through a close partnership with industry and joint-ventures and an unwavering institutional 
support, as part of a logic of institutional entrepreneurship.The example of the City of New York (Inder-
gaard, 2012 [15], Ingallina, 2012 [1]), reveals the challenge represented by the universities in a global 
metropolis that wants to overcome the crisis by betting the economic growth. Then the first task for the 
universities is to encourage the growth of innovative research in terms of local economy, since they keep 
a level of international competitiveness already very high. They are called by the NYCEDC (New York 
City Economic Development Corporation), to join a discussion group next to companies and venture cap-
ital to develop an economic imaginary that can subvert the traditional economic system through concepts, 
products or services unpublished or processed. At the United Kingdom (Newman, 2012 [16]) universities 
are organized independently, creating multiple partnerships not only with businesses but also with local 
authorities to integrate development strategies in their programs and provide services to communities 
and populations. In both of them, USA and UK approaches, universities are encouraged by financial 
operators, companies head to move towards specialization and efficiency in terms of both maximum 
profitability through the production of knowledge capital (Rullani, 2012 [17], Carrillo, 2012 [18]) that has a 
market value (the sale of patents, for example) that professional and social commitment. The Anglo-Sax-
on model is characterized by the desire to show more professionalism, to strengthen research in key 
areas that will enable their students to find uncorked, foster placements and empower them to develop 
their own business, if applicable. It is necessary too to start fruitful collaborations between universities 
and companies involved in R & D, co-produce all innovations in different areas can also improve their per-
formance. In addition to the professional commitment, universities must also take a social commitment. 
Among the measures in favor of opening campus to the public, integration of social housing development 
projects concerning with the ability to erase the boundaries between university and population and make 
transfers of knowledge (Charles, 2012 [6]). The university is socially engaged because of it represents 
an intermediate between local and regional or national requirements. It represents these requirements 
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and includes development strategies by the public sector. In other words, universities are supports in 
activities other than teaching and research (that remain the main university missions, Charles, 2010), for 
example as part of the third mission, funded by the United Kingdom, which is a greater commitment of 
the university in civil society3.
•	 The City As A Knowledge Hub : Beyond The Notion Of Cluster
In this complex partnership system the role of the city is important for interactions that can promote the 
overflow of innovation (Indergaard, 2012 [15]) labs to city’s spaces. Thus universities find their ideal loca-
tion, beyond the simple notion of cluster, often interpreted as limiting. Based on the principle of contami-
nation, in fact, clusters are designed as structural elements of the city system. The city is the place where 
the contamination occurs and is spread by spread. In this approach, it is defined as a knowledge hub, 
a platform for exchange of ideas and practices, theater of direct interactions fostering innovation (Inder-
gaard [15]). One could say that the cluster effect, often defined and understood as monofunctional pole is 
replaced by the city effect to borrow the vocabulary of Italian economist Franco Archibugi [19], including 
universities participation in the same way as other functions. Interactions and interdisciplinary exchang-
es are an essential requirement for the contamination happens. This explains the ability to design, for 
example, a cluster of applied sciences in New York City, including various disciplines such as medicine, 
planning, finance and advertising, considered flagship sectors for the economy of the city. The NYCEDC 
believes, in fact, that one of the main assets of  New York City is in the diversity of driving innovation 
fields, not only related to new technologies (as in Silicon Valley), but also to fashion, health, medicine and 
the media, etc. ... (Pinsky, 2012).
1.1 Case Study: New-York City: The Universities As Game Changers
The centrality of university-based research hubs suggests a move to re-embed city universities at a time 
in which they are beginning to explore global strategies. At large scale, universities can contribute to 
strengthen the competitiveness developing research platforms with enterprises in different ways. The 
global strategic vision of NYCEDC aims to expand the City’s economy and to redouble existing efforts to 
position the City as the international centre for innovation in the 21st century. Universities are considered 
as game changers allowing achieving this goal.Throughout history, NYC successfully reinvented itself to 
address major changes in the national & international economies (E.Robertson, NYCEDC, 2012)4. 
3  Engagement activities may involve services to local industry or community, for example, but also other 
activities such as the exchange of knowledge and support for the local population, etc. ..
.
4  “Maintaining our leadership in research and technology is crucial to America’s success.”President Obama, 
State of the Union 2011  (cited by E.Robertson).
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NYC has faced the need to reinvent itself before: Trading port and center of commerce,Manufacturing 
powerhouse for heavy and light industry, City of services (financial, professional, media)…. Today, 
NYC is again at an economic inflection point, as population 
continues to expand faster than private sector employment…   (E.Robertson, 2012). 
Other considerations led the City of New York to consider that universities are a driving force of this 
game change to stimulate innovation in the city itself:
….as cities and countries elsewhere in the world have experienced much faster rates growth than NYC. 
In the 21st Century, innovation and technology will be key to unlocking economic growth…Growth in 
productivity is increasingly driven by innovation……and innovation is strongly linked with top quality sci-
entific research. The good news for NYC is that it is quickly emerging as a major center of technology 
and innovation… … in recent years, NYC has also increasingly become a center of successful basic 
research & development… …And NYC is home to some of the finest universities in the world, with 
easy access to many other world-class institutions. (Robertson, 2012)
So three hubs are identified to reembed universities in the local economy and strengthen boundaries with 
economic actors and other research institutions (Indergaard, 2012) : Alexandria BioScience Park, NYC 
Media Lab, NYC Urban Technology Innovation Center.
1.2 A New Campus On Applied Science & Engineering In Manhattan
The goal is to increase the number of bioscience startups, upload media sector and develop green build-
ing technology industry.
But, NYC remains relatively underweight as a center of applied science & engineering, relative to its 
enormous economic scale… (E.Robertson, 2012)
So, in 2010, the City of New-York, after a game changer exercise, launched a challenge to world-class 
institutions to express interest in growing an applied sciences program; and it received very strong re-
sponses. 
Many world class universities from different countries answered to this Request for Proposals, 18 submis-
sions from 27 institutions, representing:
	 8 countries 
	 6 states 
	 5 of top 20 U.S. grad. engineering programs 
	 11 of top 100 int’l IT & engineering universities. 
That shows that the City of New-York is very attractive as a university location. 
The second phase, a Request for Proposals, received 7 responses from top-tier institutions with a diverse 
array of programs and sizes. On October 28 2011, NYCEDC received 7 RFP responses:
• 17 institutions;
• 3 states & 4 countries;
• 4 of top 20 U.S. graduate engineering programs.
To catalyze the expected billions of dollars in private investments, the City put a compelling package on 
the table. Further and exceptionally, the City of New-York offered capital funding (up to $100M), technical 
assistance and three locations in the city. This was a way for the City of New-York to orientate and control 
university planning, to control land-use and to regenerate some disused area. 
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Fig.1 Sites proposed by the City of New-York to the new Applied Sciences Campus in NYC, from E.Robertson.
NEW YORK CITY ECONOMIC DEVELOPMENT CORPORATION 6/27/2013 1:12 PM
– Technical assistance
 development approvals, planning.
 applications for governmental (Federal, 
State) funds
– Real estate
 three City-controlled sites offered on 
favorable terms
OR
 respondents could select a private site 
– Capital funding
 up to $100M to assist with infrastructure, 
build-out, and/or equipment
City assistance includes:
Governors Island Goldwater Campus,
Roosevelt Island
Naval Hospital Campus, 
Brooklyn Navy Yard
Unlike many current int’l projects creating new campuses which provide full capital / 
operating funding from government sources, NYC planning to provide seed investment.
The City selected Cornell University & the Technion as the (first!) winning response for an Applied Scienc-
es Campus on Roosevelt Island (Goldwater Campus) including: academic, research space for corporate 
partners, and housing; space for incubators, classrooms, labs, research. Cornell develops campus and 
Technion-Cornell runs Innovation Institute (TCII). Both organized around three interdisciplinary hubs: 
Connective Media , Healthier Life and Built Environment. Campus will offer M.Eng. and M. Professional 
Studies. It will also offer a Technion-Cornell dual Master of Applied Sciences, a joint MEng / MBA de-
gree, and Doctoral degrees. Campus has been opened in 2012 in a leased, off-site location (Google), in 
Manhattan. RI campus opens in ~2016/17. By 2037 the campus will be ~2 M SF; and will almost double 
the number of graduate engineering students in NYC. From commercialization point of view, it is expect-
ed: entrepreneurs-in-residence; business competitions; legal support for startups; research partnerships 
with existing companies; a pre-seed research funding program; tech transfer focused on startup forma-
tion and tech. licensing. The prospects for local economic benefits are good in general. NYCEDC expects 
substantial returns :
• 48 000 construction & permanent jobs,
• Hundreds of new companies over the next thirty years,
• $2B in NYC taxes and $11N in total economic activity over the next thirty years. 
Some benefits for the environment and less advantaged residents are real possibilities in the green build-
ing initiative where basic technology is less established and university participants have ties to labour 
and inner city groups.  Finally the new idea is that it is necessary to develop a “clever economy” in which 
universities are the key elements in the game change process.5
5  See: “It’s the economy clever, says New-York”, by Sean Coughlan, BBC news education correspondant, BBS News 
Business, June 26, 2012, : http://www.bbc.co.uk/news/business-18497565
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Fig.2 The Cornell Campus Plan from S.O.M., from E.Robertson
2. The French Approach Of The Role Of Universities In The Knowledge 
City: A Model Still Under Construction.
Differently from the Anglo-Saxon model, French universities were not enough involved by the government 
in decision-making bodies of high level. Essentially public, French universities do not have unlimited 
resources. The presence of the Grandes Ecoles, prestigious institutions based on a strict selection of 
students, weakens later. Research labs, which have undergone several changes, may operate differently 
depending on local contexts of belonging and disciplines. The French government has deployed a lot of 
resources during these years and in a sectoral way, which allowed not to be too late on the Anglo-Saxon 
world. These actions have involved territories, universities and businesses. The former have gained a 
new status through decentralization of the early 1980s (with the laws Defferre 1982), with more power 
given to local communities (in the matter of urban planning, for example). The universities have also ben-
efited from programs to develop their structures, for ex nihilo creation of new seats, some in cities that do 
not have an academic tradition, as Le Havre (Sajous, Martinet, 2012 [20]), for example, and rehabilitation 
of university heritage. Businesses were encouraged to develop R & D through the creation of clusters, 
industrial centers to maintain high competitiveness of France and terms of productivity. These have been 
specifically designed to innovation. Other measures have been taken aimed, on the one hand to give 
more autonomy to the university, and on the other hand to strengthen attractiveness and competitiveness 
of the region through their recovery. In fact, good position in the ranking of Shanghai is one of the objec-
tives of this politic. We are already seeing a very structured environment, top-down, around these three 
areas (territories, universities, poles) which now tend to converge strongly, not without difficulty, especial-
ly in building partnerships involving heavy units, programs and disparate degrees united under a single 
seal,  poles of competitiveness or Maisons des Sciences de l’Homme (institutions  structuring research 
on Human and Social Sciences).
•	 A Double Restructuring For An Independent University.
Considerations on the role of universities and their task in terms of economic development based on 
knowledge, led to their autonomy (LRU Act of 2007)  in order to radically change things. The purpose 
of French government was twofold: to strengthen universities training and research and to improve their 
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structure through major real estate projects. These actions have requested the deployment of substantial 
resources and a series of measures to feed the universities, now independent, and provide the necessary 
resources to accomplish this major reorganization. All these measures are at present the subject of a 
review by the new government recently installed, which reserves to make changes or to remove some. It 
is currently in a changing context.
a. new units to reach a critical mass.
On their internal restructuring, universities have been pushed to cluster around the poles, the PRES 
(Poles of Research and Higher Education), created in 2006 by the orientation program and research 
Law. These PRES, currently numbering 23, involving teachers and all those conduct joint researches and 
actions for common purposes. This approach is inspired by the Anglo-Saxon model connecting academic 
research and highly business, with a significant reduction in the number of academic units (departments 
or faculties) for merge it into more manageable and considered more effective in terms of display larger 
units.
b. multiple real estate projects.
Also concerning the restructuring of academic areas and choice of location, France has a particular ap-
proach. One might think that all PRES are physically grouped or associated facilities are nearby. But it is 
not. In fact, the merger of the institutions involved in the PRES essentially concerns the educational and 
scientific cooperation. Only 12 of 23 PRES are affected by an Operation Campus, funded to the tune of 
€ 5 billion, defined by the Ministry of Higher Education and Research a large-scale program for projects 
estate Campus of Excellence, which will be a showcase for France and enhance the attractiveness and 
influence of the French universit ... These projects could be defined by thematic areas depending on 
disciplines (scientific or humanistic), destination (eco-campus, creative cluster ...) or types of financing 
obtained (innovative or promising campus). Finally each university organizes its own politic depending 
on specific circumstances (very diverse range of interventions, relationships with its partners, its internal 
capabilities and project management, even develop specific structures, resources available, etc. ..). First 
organized around foundations, major Campus Operations (like Campus Condorcet or Saclay pole) are 
realized through the establishment of Public Institutions for Scientific Cooperation (EPCS).
c. assemblies strongly localized around a diffuse polarization
The system by regional poles makes research more localized, highlighting the huge disparities, particu-
larly between the capital region (which hosts the largest number of universities and research laboratories, 
as well as business peak) and province.
This localization of institutions resulting in the occupation and ownership of spatial modes (due to in-
creased mobility), a kind of diffuse polarization whose effects are not yet visible, which is particularly 
pronounced in Ile de France. Questions remain as to the form, accessibility and attractiveness of these 
new areas of knowledge.
2.1. Case Study: Paris Region, Greater Paris And Suburban Clusterization
The case of the Ile de France is particularly complex because the reorganization of the system of higher 
education and research are carried out in the context of another process also underway,  the so-called 
Greater Paris project still under construction. The city of Paris has no more available land to its interior 
and offering little space for needy universities to expand, gradually empty some of its prestigious seats 
and seeks to enhance what remains through a project symbolically called Grand Quartier Latin which 
aims to show the presence of known universities here in the city. The city of knowledge then develops into 
a space whose status and size are difficult to define, the Grand Paris. The mayor of Paris is not directly 
concerned by the Greater Paris project. He tries just to prevent the decline of the city center because of 
the eventual departure of students and young population, following the movements of some institutions 
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outside the city, such as among others, EHESS – Ecole des Hautes Etudes en Sciences Sociales, in 
north-east of Paris, in the Campus Condorcet, destined to become a great pole on Human and Social 
Science. We assist to different kinds of clustering and original sandstone to opportunities that are offered, 
(for example, land availability, by pre-existing seats or university research labs where it is ground to build-
ing, or the density of specialized companies with which universities could develop partnerships, etc. ..). 
Other areas are also emerging in which innovation is considered also a factor of attractiveness. These 
projects identified inappropriately as clusters because they are not based on the idea of  contamination 
(and interdisciplinary) but rather on the precinct, must find their place within the Territorial Contracts of 
Development (CDT), the legal form for carrying out the Greater Paris projects (fig. 3).
Fig.3 The ongoing CDT. From IAU-Idf (Institut d’Aménagement et d’Urbanisme d’Ile de France)
The idea of Greater Paris according to Mr. Blanc (the former Secretary of State author of the Grand 
Paris Law) is based on the simple observation that one can reactivate the development of the region 
around two poles considered as growth engines towards the north-east of the capital, around the Roissy 
Charles de Gaulle airport area and connected activities, and South and South West, from the territory 
called the Cone of South Innovation, including Bièvre Valley and Saclay pole and gravitating more to the 
east, around the other airport of the capital (Orly). According to this approach, Paris Region must reorga-
nize its areas around specific themes correlated with different clusters: culture and creativity area at the 
northeast, innovation and digital area at the south-east, Science and Health area at the south etc ...This 
clustering has a special originality assembly of several opportunities, programs and objectives, involving 
different partners, companies and universities, in the same place, universities are often subject to relo-
cation / resettlement as opportunities arise, to unlike the Anglo-Saxon model where universities have a 
choice (fig.4).
Fig.4 : Main clusters areas in Paris region, from: IAU-IdF and P.Ingallina
Main Clusters Areas in Paris Region
The Schéma de Développement Territorial
1
2
3
4
5
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This system can work by an excellent facility, the Big Eight a super metro at the regional level, extending 
over a distance of about 150 km loop around Paris. This process too is regulated by the Law on the Grand 
Paris, June 3, 2010 (fig.5).
Fig.5: The Greater Paris for French government: Big Eight, from: http://impressionsurbaines.wordpress.
com/2012/02/27/les-paris-politiques-du-grand-paris/
1.2 University clusters in the Greater Paris 
The Greater Paris aims are, on one hand to develop competitiveness by means of knowledge economy 
(linked also to some business activities, especially concentrated near the main international airports of 
Paris) in the main economic development sectors of the Ile de France and, on the other hand, improving 
territorial attractiveness. Two main campus operations are concerned by that:
-In the South of Paris, the Saclay Campus (fig.6), that is symbolized by a scientific and technologic clus-
ter and include the OIN (Opération d’Intérêt National, a governmental perimeter of intervention) which 
gathers 5 cities: Massy Palaiseau – Saclay – Versailles Saint-Quentin.  In this site are located some of 
most important privates companies, such as Renault, Thalès, EDF, PSA, etc… and some of the most 
important research and teaching institute as Polythecnique, CNRS, CEA, HEC etc.. In other words, the 
government’s policies aim at consolidate the major research centers (also sponsored by industries and 
companies, including R&D, NTIC, and business) and to stimulate knowledge economy, in identified ar-
eas of the Paris region. This approach takes into account also a system of clusters for developing R&D 
in different fields, called poles de compétitivité based on a territorial partnership. In Ile de France, at the 
present time, there are 8 poles de compétitivité, 5 of them of world class.
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Fig.6: Saclay Campus Urban design project, from: http://www.blog-habitat-durable.com/article-cite-de-l-archi-
tecture-12-campus-du-21e-siecle-28-oct-2010-06-dec-2010-59816408.html
-The Condorcet Pole (fig.7), in the north-east (creative and innovation cluster) involves 10 of the most 
important Institutes of Human Sciences (15.500 persons in 2017). 6 This Campus will connect Paris with 
the peripheral city of Aubervilliers (7,5 hectares). It will be an axis of development and influence of Social 
and Human Sciences at national and international level.
 
Fig.7: The Condorcet Campus area, from: http://www.letudiant.fr/educpros/actualite/operation-campus-condorcet-
avance-a-son-rythme.html
Both of them are represented by an Etablissement Public de Coopération Scientifique- Public Institution 
of Scientific Cooperation (in which the universities and High Schools are associated). Obviously in both 
of cases (Saclay and Condorcet) there is a large housing program for students and researchers, which 
should facilitate the densification of these currently under-occupied areas.
1.3 The Condorcet Pole:  a world class Human and Social Science Institute
This ambitious project was in stand by during some years because of change of government and lack of 
6  See : http://www.campus-condorcet.fr/campus-condorcet/La-gouvernance/L-etablissement/p-443-L-equipe.htm
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funds. Recently, it has been restarted with a new larger program. It is located in a particular sector of the 
capital, a degraded socially and spatially area with a high proportion of immigrant population, especially 
on the border between Paris and the suburbs (Saint-Denis). A part of this campus is located in Paris and 
the rest in the city of Aubervilliers.
Entrusted to a foundation for scientific cooperation, which succeeded (Decree No. 2012-286 of 28 Febru-
ary 2012) a public scientific cooperation, it is carried by ten institutions and higher education and research 
institutions: the School of the Hautes Etudes en Sciences Sociales, Ecole Nationale des Chartes, the 
École Pratique des Hautes Etudes, the National Centre for Scientific Research, the Foundation Maison 
des Sciences de l’Homme, the National Institute of Demographic Studies and University Paris 1 Pan-
théon-Sorbonne, Paris 3 Sorbonne Nouvelle, Paris 8 Vincennes-Saint-Denis, Paris 13 North.
•	 The Steps of Urban design project (fig.8)
The first step is to perform two types of operations totaling 105,000 sq.m., a great Library (25,000 sq.m.) 
and a research building (10,000 sq.m.) for the EHESS (Ecole des Hautes Etudes en Sciences Sociales) 
and other research teams. The Ile de France is the prime contractor for both devices with a very important 
investment effort, amounting to 150 million Euros. The State brings this phase of 450 million Euros in the 
form of capital grant for signing the partnership contract and ensure the long-term care and maintenance 
of the whole. The procedure P.P.P. (Public-Private-Partnership) was chosen for the first phase in order not 
to further delay the project. It concerns in particular the design and construction of 50,000 sq.m. of build-
ings on the site of Aubervilliers, headquartered in the INED (Institut National d’Etudes Démographiques) 
of shared research and training areas, central conferences, house researchers a hotel projects and sup-
port equipment to campus life. 
The first phase also includes the site of the Porte de la Chapelle for undergraduate (22,000 m²), financed 
equally (21 million euros for each partner) by the City of Paris, the Region and the State. Services De-
partment work with those of the City of Paris and the region, in order to ensure the carrying out of the 
operation on 2 sites, Aubervilliers and Porte de la Chapelle, at the same moment.
Fig.8 The urban design project of Condorcet Campus, from: http://etudiantdeparis.fr/magazine/content/cam-
pus-condorcet
The campus will host futures over 15,000 people, including 3,000 undergraduates, 3,300 master’s stu-
dents, 4,600 graduate students, 3,600 faculty members, teachers, researchers, 900 administrative staff. 
One hundred units of research, often by contract with the CNRS (Centre National de la Recherche Scien-
tifique) will be present on campus. At the present time, this project is still at the beginning.
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Conclusion  
New-York and Paris Region: towards different clusters areas and shapes
While in New York City, universities are considered as game changers (NCEDC, 2011, E.Robertson, 
2012) because they are one of the most important actors of urban growth (see Ingallina, 2012 [1], Ross, 
2012 [2]), in Paris Region (and generally in France) universities need a global reorganization in order to 
strengthen their image in a search of international visibility also embedding some High Schools (Grandes 
Ecoles). 
New-York City Economic Development Corporation states that re-embedding universities allows assem-
bling an innovative ecosystem in New-York (Indergaard, 2012 [8]). For this reason some of the most im-
portant knowledge economy projects in New-York use universities to spur development of innovative sys-
tem. This is the case of the Cornell Campus on Applied Sciences on Roosevelt Island, mixing academic, 
research space for corporate partners and housing; spaces for incubators, classrooms, labs, research. 
For some key-actors of New-York 7 [8] the knowledge city could be based on the connection between 
FIRE (Finance, Insurance and Real Estate) and ICE (Intellectual, Cultural and Educational systems)8. 
Some might suggests ICE sounds a bit wooly headed for any tangible development, perhaps even mask-
ing serious political, social, and economic conflicts under the pleasant sounding acronym. Moreover, 
many critics doubt Florida’s conclusions. Several naysayers have argued Florida’s prognosis strikes of 
elitism while ignoring the social and political frictions arising out of this new configuration. According to 
this double vision, combining industrial innovation activities with creative and cultural industries, both of 
them based on IT, new landscapes of power (Zukin, 1991 [21]) are built in order to attract knowledge 
workers, as a new part of economic market. In this way, we assist to a progressive studentification [13] of 
some central quarters of New-York City, as Greenwich Village, for example, in which New-York University 
develops a large urban design project involving demolition of some existing buildings (Ingallina, 2012 [1]). 
In all cases, New-York City is considered by policymakers as home to some of the finest universities in 
the world, with easy access to many other world-class institutions. So, New-York City can be defined as 
a “global cluster” in the whole (fig.9).
Fig.9: Collaboration opportunities in NYC & in the region :
Top-tier schools within 100 mile radius of NYC , from :E. Robertson
7  “For New York’s dense and diverse economy base includes concentrations of three distinct segments of 
the knowledge economy: 1) finance and advanced business services, 2) cultural industries, and 3) high tech indus-
tries”[4]
8  John Sexton, is the fifteenth President of New-York University. Instead of FIRE (the acronym used to indi-
cate the industries long responsible for driving urban growth in New-York City), Sexton presents a new paradigm, 
ICE, “intellectual, cultural and Educational”. 
See: http://www.cicu.org/news/oped.php?id=37 and: Ross, A.(2012) [2] 
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At the opposite side, in Paris, the reorganization of universities, by Campus Operations (a serial of urban 
design projects funded by government) concerns mainly the suburbs than the city of Paris itself. The 
French government created the PRES (Poles de Recherche et Enseignements Supérieurs) in order to 
reduce the number of universities (13 in Paris) and to improve the quality of teaching. The results were 
monodisciplinary universities, often very distant from each other and do not share the same campus 
(only 12 Campus Operations exist for 23 PRES). This vision corresponds to the specific clusters areas, 
identified by the Greater Paris Project, in which universities should be able to benefit from the presence of 
firms or they could impulse economic innovation development. The case of Paris is particularly complex 
because the reorganization of the system of higher education and research are carried out in the context 
of another process also underway, the Greater Paris Project still under construction. The City of Paris 
lack of building land and can offer few spaces for needy universities to expand. It has already lost some 
of its prestigious universities and research institutes. The so-called Grand Quartier Latin project aims just 
to emphasize the presence of known universities remaining in this area. So, the knowledge city develops 
into a space whose status and sizes are difficult to define, the Grand Paris (fig.10). The mayor of Paris 
can’t intervene in this area. He can just try to prevent the decline of the center of Paris and to stop the 
departure of students and young population due to the movement of some prestigious universities out-
side the city. We can see progressive and original forms of clusterization, depending on the opportunities 
that are offered: for example, land availability, pre-existing seats or university research labs or density of 
specialized companies with which universities could develop partnerships, etc. .. 
Fig.10: clustering Parisian Suburbs, from: IAU-IdF
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BUILDING BRIDGES: DELIVERING EDUCATION AND THE ARTS IN A REGIONAL SETTING
Dr Muyesser Olmez Durur1
1Charles Sturt University, 68 Clarence St, Port Macquarie, Australia, mdurur@csu.edu.au
Educational and cultural institutions in regional and rural areas are important platforms for deliv-
ering access to world-class higher learning and cultural experiences that urban dwellers usually 
take for granted.
Collaborations in Europe, US and Canada between the education sector, creative industries and 
local government have demonstrated the value of partnerships of this kind. Many cities partici-
pating in such platforms were, historically, industrial centres in decline. By actively engaging with 
arts and culture, they were transformed into dynamic centres with renewed vitality and bright 
economic futures. In a similar fashion, Charles Sturt University (CSU), Port Macquarie–Mid North 
Coast (NSW, Australia) is lifting the aspirations of higher education and the arts in a regional, 
non-metropolitan area.
Commencing operations in 2012, CSU is committed to knowledge creation, community social 
development and collaboration with local businesses. One example is the recent partnership be-
tween the Glasshouse Arts, Conference and Entertainment Centre and the Sydney Opera House. 
The aims of this partnership are to share knowledge between these organisations that will benefit 
people of all ages, culture, language, income and physical ability. Working together, these three 
organisations will explore new and exciting ways to encourage innovation and enhance the cre-
ative flow of knowledge in the region.
In addition, CSU, with the Glasshouse, will be able to enhance its course offerings leading to the 
further development of the Creative Industries sector. Also, through CSU’s Public Lecture Series 
– Ideas Worth Sharing, the university will provide the Glasshouse with academic support for its 
cultural programs. 
Collaborations of this type are set to deliver long-term benefits to the region and build a culture of 
higher education, research and innovation. This case study will discuss the delivery of education 
and the arts in a regional non-metropolitan setting.
Keywords
Culture Collaboration, Higher Education, Regional Knowledge creation, Regional sustainability
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1. Introduction
“If all of the innovation infrastructure is in capital cities, all our experience of innovation will be in capital 
cities.” Professor Andrew Vann, Vice-Chancellor, Charles Sturt University [1].
Charles Sturt University (CSU) is a progressive and award-winning university that has rapidly gained an 
international reputation for excellence through its innovative approach to higher education.  Originally es-
tablished in 1989 by the amalgamation of a range of western New South Wales (Australia) rural teaching 
institutions, CSU is Australia’s largest non-metropolitan university and is recognised as a leader in the 
provision of distance education.  The University transcends national and international borders to offer 
nearly 400 courses to around 40,000 students throughout Australia and internationally through on-cam-
pus and distance education study.  The major campus was established approximately 500 kilometres 
from Sydney with a wide choice of study locations across a network of campuses in regional Australia.  To 
increase opportunities for higher education, CSU has formed collaborative partnerships with other teach-
ing institutions to provide a comprehensive learning experience for regional areas.  The University has 
had a traditional focus on agriculture, health, and science, with a successful university-operated winery, 
and has strongly developed courses in the areas of communication, media, and visual and performing 
arts. In 2012, CSU committed to establish its first coastal regional campus in the town of Port Macquarie. 
The purpose-built campus, expected to open in 2015, will be situated on twelve and a half hectares of 
land approximately 5 kilometres from the central business district.  By 2017-18 the campus will support 
1,000 students across courses in health, primary industries and science, business, and creative indus-
tries.  A full-service campus with a comprehensive course profile for up to 5,000 domestic and interna-
tional students is expected to be operational by 2030. In partnership with the Port Macquarie-Hastings 
Council a food, soil, and water research centre will also be built at the campus providing employment and 
knowledge creation opportunities for the region. With an initial investment of over AUD40 million (and a 
projected $300 million investment for the campus development) by the University and funding from both 
the federal and state governments to build the integrated campus, this bold initiative to lift the aspirations 
for higher education has been welcomed by the region.
 “Having educational, arts and cultural infrastructure available in communities has a major impact on the 
economies of those towns… Individuals and organisations looking to relocate within a region or from an 
external location, who in the majority of cases, consider access to educational, arts and cultural infra-
structure prior to moving…” [2].
2. Supporting Regional Development and Aspirations
“You don’t have a modern first world economy unless you have people with the smarts to innovate, cre-
ate knowledge, create new industries and work in them… We must develop more of our human capital, 
strengthen our capacity for research and innovation and become a more desirable destination for the 
world’s best talent – students, academics and researchers, entrepreneurs and professionals.” Professor 
Sandra Harding [3].
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2.1 Port Macquarie
Figure 1 Lighthouse Beach, Port Macquarie [4].
Figure 2 Town Beach, Port Macquarie [5].
Figure 3 Map of Australia and Port Macquarie’s location.
The coastal town of Port Macquarie is situated almost midway between Sydney and Brisbane.  The town 
enjoys one of the most temperate climates in Australia with temperatures ranging from 7°C to 27°C.  The 
local government area population, estimated to be around 75,000 in 2011, maintains an annual growth of 
around 1.7%, making it one of New South Wales’ (NSW) fastest growing areas [6].  Its stunning extensive 
beaches and waterways make it a popular tourism destination, averaging almost one and a half million 
visitors per year [7].  Port Macquarie has the honour of being home to the only koala hospital in the world 
and hosts many annual events including a month-long food festival, music festivals, the Australian Iron-
man endurance triathlon, and a range of sporting competitions.
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2.2 Regional Higher Education Opportunities
“Increasing participation in higher education is not only necessary for restructuring the economy, meeting 
the need for a more highly educated workforce, and diversifying our industrial base, it also contributes to 
a fairer society.” Universities Australia [8].
Prior to CSU’s commitment to build a full campus at Port Macquarie, higher education opportunities in the 
region were limited.  One university operates reciprocally with the local vocational education and training 
provider at a multi-sectoral campus, offering nursing, midwifery, and teaching/arts programs.  A second 
university operates a Rural Clinical School from the Port Macquarie Base Hospital, offering clinical expe-
rience for medical students in Years 3 to 6.
Figure 4 Qualification Levels by Area – Bachelor and Above [9].
School leavers traditionally moved away from the region to pursue higher education; the percentage of 
residents with a bachelor degree is considerably lower than state and national averages and below other 
regions in northern New South Wales with a substantial university presence.  On average, approximately 
1,000 young people migrate away from the Mid-North Coast region every year to enrol in university pro-
grams.  In 2010 the Port Macquarie-Hastings Council identified the need to increase the number of 25 to 
34 year-olds with a bachelor degree in the Mid-North Coast region and set the goal to raise the percent-
age from 11% to above 40% by 2025.  Seven disciplines were identified as having higher education skills 
shortages:
•	 Medical services, nursing, and allied health.
•	 Primary, secondary and early childhood teaching.
•	 Social and community welfare.
•	 Business services.
•	 Engineering.
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•	 Hospitality and events management.
•	 Construction management [9].
2.3 CSU – Developing Regional Opportunities
 “Knowledge of other people’s beliefs and ways of thinking must be used to build bridges, not to create 
conflicts.” Kjell Magne Bondevik.
Universities in regional areas have a number of key advantages over metropolitan-based centres.  As 
they are embedded within and highly responsive to the needs of the region, they can connect and work 
with their community to create and improve teaching, courses, and research opportunities.  Research 
can be targeted and applied in areas directly relevant to the region.  Sharing of resources with local ed-
ucational institutions creates an expanded knowledge base for the community.  Smaller, more focused 
campuses allow greater flexibility, agility, and room for growth.  New higher education professions such 
as paramedicine and policing benefit from regional support.  Regional areas without a university pres-
ence risk a drain of local youth as they migrate to areas offering higher education and employment op-
portunities. CSU graduate retention data shows that a retention of up to 85 per cent of graduates in local 
communities when students are locally recruited and educated.
Figure 5 Regional and Remote Student Enrolments at CSU as a Proportion of Total Domestic Enrolments [10].
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Figure 6 Destination of CSU Rural Graduates [11].
Regional universities often become the hub of the community, contributing to the local economy, the 
region’s social and economic development and introducing innovation [12]. The economic impact of the 
university sector in Australia can be measured in three major ways:
•	 The income and employment generated in the nation through its teaching and research activities 
(including the generation of export income).
•	 The enhancement of the nation’s human capital through its education of university graduates.
•	 The creation of wealth through the spill over effects to government and business of its research 
and development activities.
According to independent analysis in 2010 [13], CSU contributed:
•	 $524 million in gross regional product.
•	 $331 million in household income.
•	 4,996 full time equivalent jobs to its rural and regional communities when initial and flow-on ex-
penditures are counted.
•	 For every $1 of federal government funding received CSU returns approximately $4.75 to the 
Australian economy.
2.4 CSU – Contributing to Port Macquarie’s Future
Since commencing in 2012, CSU’s Port Macquarie campus has exceeded all expectations with an over-
whelming increase in the uptake of students for degree programs in accounting, business studies, clinical 
practice (paramedics), justice studies (policing), medical imaging, creative industries, health and rehabil-
itation science, and social work.
CSU’s development strategies for its Port Macquarie presence include among other things:
•	 Construction of a full service regional campus with a broad course profile and an enrolment of 
around 5000 equivalent full time students (EFTS).
•	 While primarily servicing the MNC region, the campus is also expected to draw enrolments from 
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the broader coastal and hinterland areas as well as international students.
•	 Meeting the employment and industry needs of the region with targeted programs in key areas 
such as business studies, health, early childhood, and paramedicine.
•	 Designing and provisioning of complementary course offerings that are not in direct competition 
to other regional providers.
•	 Expanding the course profile to include dentistry, aged care, primary industries, allied health 
areas, and science.
•	 Targeting recent school leavers through high school and community outreach programs.
Projected potential benefits for the Port Macquarie region from CSU’s $40 million capital investment in 
the first phase are:
•	 $85 million in gross regional product output.
•	 $15 million in household income.
•	 Over 200 jobs created.
•	 $24 million in follow-on consumption.
CSU will provide Port Macquarie and the MNC region:
•	 A genuine, sustainable and growing range of opportunities for students.
•	 A reduction in the migration of regional students.
•	 An increase in participation rates for higher education in profession fields in demand.
•	 An increase in the number of skilled professionals working in the area.
•	 An increase in economic activity and employment for the area.
•	 An attraction for international students.
•	 The creation of Port Macquarie as a centre for higher education and research in Australia.
The establishment of the CSU Port Macquarie campus closes a vital gap in the region’s higher education-
al offerings.  This development constructs a critical link between the University and the area’s progress. 
It enables local youth to contribute back to the community instead of moving to metropolitan areas.  This 
retention of local talent provides significant long term economic and social rewards for the region [8].  It 
provides opportunities for mature age students to further their knowledge and careers without leaving the 
area or balancing distance education, further enhancing the region’s growth and community.
3. Constructing Regional Relationships
“It has always seemed to me that bridges are among the most powerful and important symbols in human 
society – symbols of connection, of cooperation, and of harmony.  When harmony breaks down and 
conflicts ensue, the destroying of bridges is usually among the most urgent targets.  But when peace 
and healing come, then it is the construction and rehabilitation of bridges that marks our progress.” His 
Highness the Aga Khan [14].
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3.1 CSU – Becoming the Bridge
“We build too many walls and not enough bridges.” Isaac Newton.
The ‘liveability’ of a region depends on a combination of social, environmental, economic and cultural 
attributes that combine to create a good quality of life and sense of local identity.  Liveability attracts new 
residents, in particular the ‘creative class’, as well as business investment such as the development of 
suburban and regional communities.  There is increasing evidence that education, arts, and culture make 
a positive contribution to the liveability of a city or region, and hence to its competitive advantage; with 
particular regard to:
•	 Economic development– increased property valuation, job creation, skill development, creative 
clusters and public/private partnerships.
•	 Social regeneration – through greater participation in education and the arts, new community 
networks, population growth, lessened anti-social behaviour and retention of the youth in the 
area [15].
Developing educational and cultural programs with a regional focus is crucial to ensuring the liveability 
and vitality of regional areas, helping to position the region as a ‘go to’ destination for traditional city dwell-
ers.  At a grassroots level, there is little doubt that people living in regional communities have a passion 
for developing and nourishing a lively arts and cultural landscape as part of the normal mix of what makes 
for a vibrant and sustainable community.
With the commencement of its higher education programs in Port Macquarie in 2012, CSU developed key 
relationships within the community.  CSU fostered and built strong support bases through establishment 
of relationships with media, professional organisations and networks, industry and community groups, 
educational providers, and political leaders at local, state and national levels.  Strong strategic alliances 
and connections have provided CSU with solid building blocks as it moves towards achieving the overall 
objective of establishing a comprehensive Port Macquarie campus to meet the needs and aspirations of 
the people of the MNC region.  Collaboration with innovative cultural and business organisations, such 
as the Glasshouse, is a key part of CSU’s commitment to knowledge creation and social development. 
These collaborations aim to build and sustain both learning and partnerships between students, teachers, 
schools and the creative industries in the region.
CSU’s regional relationships and partnerships will deliver long-term benefits to Port Macquarie and the 
MNC region that will:
•	 Ignite creative potential and build clear future career pathways for students in the creative indus-
tries.
•	 Enhance engagement with regional youth, Indigenous communities, and people with disabilities, 
offering greater opportunities for social inclusion, equity and community engagement.
•	 Stimulate creative industry development.
•	 Increase community vitality.
•	 Provide sustainable workforce development for continued economic growth.
•	 Provide integrated work placement partnerships that will produce highly skilled graduates ready 
for professional roles within the community.
As CSU labours to construct its campus, providing educational prospects and intellectual stimulation to 
the region, it becomes the bridge connecting the community with knowledge, empowerment, ownership, 
and evolution.
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4. Connecting Through Educational and Cultural Engagement 
4.1 The Glasshouse Arts, Conference and Entertainment Centre
Figure 7 Glasshouse at Night [16].
Figure 8 Glasshouse Theatre [17].
The Glasshouse Arts, Conference and Entertainment Centre (the Glasshouse) was officially opened in 
July 2009 in the heart of the Port Macquarie central business district.  Its facilities include a state of the art 
theatre, a black box performance studio, an international standard tri-level art gallery, conference spaces, 
meeting rooms, heritage and archaeological displays, a visitor information centre, and a gift shop.  The 
Glasshouse was named Australia’s ‘Performing Arts Centre of the Year 2012’ by the Australian Perform-
ing Arts Centres Association (APACA) and is the premier arts, conference, and entertainment venue on 
the NSW Mid-North Coast (MNC).  The Glasshouse has welcomed over three quarters of a million people 
through its doors since opening to attend an array of activities and events including free music concerts, 
art exhibitions, educational workshops, and world class performances [17].
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4.2 The Open House Project
“This program is multi-layered and goes beyond simply taking artist to the Glasshouse.  It will deliver 
strong educational outcomes in the region but will also give the Mid-North Coast and the Glasshouse the 
rich profile it deserves.  The Glasshouse is one of the most beautiful venues I’ve seen certainly in Austra-
lia, but also around the world.” Richard Evans Chief Executive, Sydney Opera House [18].
Figure 9 The Open House Project [17].
In 2012 the Glasshouse formed an innovative three year cultural partnership with the Sydney Opera 
House (SOH) – the Open House Project.  The vision for the project is to “deepen cultural engagement, 
broaden educational reach and learning, and forge new experiences and connections between two great 
creative hubs in NSW” [18].  This partnership will open up cultural experiences to regional audiences 
that have historically been confined to metropolitan areas and will share knowledge between both these 
organisations in a way that has never fully been realised before.  It will deliver educational programs, 
events and attractions that will benefit people of all ages, culture, language, income and physical ability. 
The Glasshouse and Sydney Opera House, along with CSU will explore new and exciting ways that will 
encourage innovation and the creative flow of knowledge in the region.  The partnership between the 
three organisations delivers on many fronts – live performances for all age ranges and tastes, teacher, 
student and artist workshops running in tandem, digital excursions, vocational training opportunities, and 
placements for regional based teachers and CSU students.
4.3 Public Lecture Series and Small Business Management Seminars
“Lifting the importance and value of knowledge in our community can only make us even stronger.  Public 
lectures in interfaith and Christianity, wine science, medical and international counter terrorism – all at 
the Glasshouse and free of charge – should all draw large audiences from all age groups throughout the 
community.  This is very welcome activity from Charles Sturt University into general life within our region, 
and is another reason why this push for greater university engagement locally has been so important for 
our community.” Rob Oakeshott, Member of Parliament, Federal House of Representatives [19].
In collaboration with the Glasshouse, CSU held the first of its Public Lecture Series in April 2013.  These 
lectures are a similar style to the internationally renowned TED Talks, a non-profit devoted to “Ideas Worth 
Spreading” – “We believe passionately in the power of ideas to change attitudes, lives and ultimately, the 
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world” [20].  The aim of the Public Lecture Series is to bring speakers from a diverse range of disciplines 
to share the latest ideas, thinking and opinions on contemporary social, scientific and cultural issues 
with the Port Macquarie community. The lectures are delivered by CSU academics and are designed to 
encourage debate and get Port Macquarie thinking about some of the ideas and issues facing society 
today.  Lecture topics to date have included Christianity-Muslim dialogue in search for communities of 
peace around the world, the Australian wine consumer and the wine industry, advances in emergency 
medicine, and terrorism and the risks and prevention in Australia.  All lectures are free and open to the 
general public [21]. The Public Lecture Series provides an opportunity for the people of the region to be-
come part of the societal dialogue and engage in important contemporary issues.  The series presents a 
unique experience for CSU to initiate, create, and absorb knowledge through a strong relationship with 
the community.  Feedback from the community has been tremendously positive with great attendance 
rates.  In 2014 the aim is to continue the series in Port Macquarie and extend into other regional centres 
on the MNC. CSU’s Small Business Management Seminars were introduced to Port Macquarie in 2013 
in collaboration with key regional business and professional networks.  The aim of the seminars was to 
address the challenges in small business management on topics such as human resource management, 
finance, and online marketing.  The seminars were chaired by a CSU academic with panel members and 
guest speakers from CSU and leading industry professionals invited to participate.  The seminars were 
free to attend [22]. The Small Business Management Seminars provided an opportunity for CSU and 
partners to engage with small business managers or owners and entrepreneurs considering starting their 
own business who wish to build their understanding of core management practices.  They were attended 
by almost 200 people with feedback highlighting that attendees found the seminars to be informative, 
practical, and current.  A number of attendees indicated interest in engaging in further post graduate 
studies to upgrade their knowledge and skills base.
“We are responding to the needs of local businesses as they are key partners in the community and their 
success is important to Charles Sturt University.” Dr Lan Snell [22].
4.4 Luminosity Youth Summit
Figure 10 Luminosity Youth Summit [23]
CSU is a founding member of the Luminosity Youth Summit, a national youth summit challenging today’s 
generation to become tomorrow’s leaders.  The first summit, targeting youth between 15 to 30 years of 
age, is to be hosted at the Glasshouse in July 2013 and aims to “inspire youth to follow their dreams, 
challenge them to be the best person they can be and take a chance on themselves, and excel and ex-
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ceed in their chosen journey” [23].
CSU is a strong advocate for this youth summit as well as a key sponsor of this initiative after a void in 
the opportunities for young people to engage was identified.  In planning the Summit CSU engaged local 
youth to find out what was important to them.  The Summit is expected to create a platform for young 
people to be challenged and inspired.  The aim is to put the Port Macquarie region on the map for youth 
leadership and engagement with a national annual summit planned.  The Summit provides the opportu-
nity for young people to interact with higher education, local businesses, schools, and community organ-
isations.  CSU met the needs of the community by providing the start-up resources and on-going support 
for this innovative meeting of minds.
5. Conclusion
“It is clear that in matters of economy, people are of greater significance than material property – and their 
quality of greater concern than that of the good making up their wealth.” Aristotle.
The role of the university transcends functioning as an institution to receive an education and a quali-
fication.  It is a place of hope, engagement, participation, creativity and knowledge creation.  It has an 
unparalleled ability to impact on the region within it resides, stimulating economic growth, driving cultural 
expansion, and building knowledge through collaboration and innovation.  Just as “a teacher affects 
eternity, he can never tell where his influence stops” [24] a university’s regional impact is endless as the 
difference it makes reverberates throughout history and changes lives.
CSU is embracing a rare opportunity to work with a regional area to establish a best practice model for 
higher education.  The development of the campus at Port Macquarie will be the subject of on-going 
research and evaluation to provide an evidence base for university operations, regional collaboration, re-
source sharing, and realised economic value.  Working in partnership with local government, businesses, 
schools, and other regional universities will strengthen the bridges that connect them and produce novel 
previously untapped networks.
We are embarking on a journey of discovery and partnership with the region surrounding Port Macquarie 
to the benefit of both the university and the community.  Through the forming of strong collaborative con-
nections, CSU is constructing pathways of learning and fuelling passion for knowledge.  Cultural innova-
tion and education will transform and elevate the region.  By becoming the bridge between education and 
the community CSU evolves into the foundation and the scaffolding for the aspirations of the people of the 
MNC.  The commitment to a full campus in Port Macquarie brings a greater wealth than financial gains.  It 
is an investment in the hopes and dreams of the people from Port Macquarie and the surrounding region.
For parents, grateful that their children can obtain a world-class education, for school principals who can 
proudly encourage their students to dream big locally, and or mature age students wanting to enhance 
their qualifications, CSU is a bridge to their brighter future.
“To embark on the journey towards your goals and dreams requires bravery.  To remain on that path re-
quires courage.  The bridge that merges the two is commitment.” Steve Maraboli [25].
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THE FOUNDATION OF A UNIVERSITY AND KNOWLEDGE-BASED 
DEVELOPMENT IN NORTHERN ICELAND
Ingi Runar Edvardsson1, 
1School of Business, University of Iceland, Gimli, 101 Reykjavik, Iceland, ire@hi.is
The purpose of the paper is to outline the progress of the University of Akureyri and its effect on 
regional development in Northern Iceland during the period 1987-2012. A case study methodology 
will be used by consulting historical material, surveys and official sources. The main findings are 
that the University has greatly stimulated knowledge-based development in Northern Iceland: 
1) The University has provided higher education for the benefit of the people in the region and 
thus enhanced access to academic study. 2) It has added to the human and social capital in 
the area. 3) It has widened people’s horizons by means of conferences, international staff and 
student exchanges, and by bringing focus research to the area. 4) Research institutions have 
been developed in connection with the University and some have been directly attached to its 
operation. 5) The University has contributed to the diversification of industry in the area. 6) Last, 
but not least, the University of Akureyri has contributed to population growth in the region, by 
reducing the outward flow of young people.
Keywords
University foundation, Northern Iceland, Regional Development, Knowledge Based Development 
1. Introduction
From the origin of the modern universities such as University of Bologna in 1088 the main focus has been 
on their combined roles of education and research. More recently, academics and policy makers have 
looked at the third factor; that is, stimulating local economic growth. On this issue Nilsson writes:
Whereas universities earlier primarily were expected to balance teaching and research, a third 
mission of contributing to regional economic development has been added in the 1990s. This 
broadening of the universities’ mission emanated from the U.S., where a broad range of universities 
during the past two decades have taken on the task of contributing to economic development 
in a more instrumental way. A successful modern university is expected to maintain these three 
academic missions in a creative tension with each other. [1, p202] 
 Universities are institutions that enhance human capital and they have the potential to enhance the 
social capital of communities. Research has shown that regional universities tend to increase university 
attendance, act as regional systems of innovation, provide work for educated staff, increase the 
internationalisation of the area concerned, and direct the attention of the research community to the 
region by publishing papers and arranging conferences.[1-3]
The purpose of the paper is to outline the progress of the University of Akureyri (UNAK) and its effect 
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on regional development in Northern Iceland during the period 1987-2012. The paper will focus on the 
economic restructuring of the Akureyri area; increased student numbers; show how research institutions 
were founded or affiliated to the University; present increasing internationalisation of the area, labour 
market effect, and population growth.
The paper is based on a case study methodology. In the analysis I use historical material, surveys, official 
sources, as well as personal reflections as I was a staff member for 15 years from 1997-2011.
2. The University of Akureyri
2.1   Economic Restructuring
Following a deindustrialisation in the West, rising globalization and new industrial division of labour [4], 
employment in manufacturing has declined in Iceland, but opportunities in education, healthcare, re-
search and services have grown steadily in the past decades. The regions outside Reykjavik, the capital 
of Iceland, are heavily dependent on agriculture, the fishing industry and manufacturing. In addition, the 
proportion of a highly educated labour force is relatively low in these areas. In the period of closure of 
industrial factories in Akureyri where hundreds of workers were laid off in the 1980s, the University of 
Akureyri was founded.
Figure 1 The University of Akureyri.
Formal teaching under the auspices of the University of Akureyri started September 5th 1987, although 
the bill of law relating to the University’s operation was not passed by the National Assembly until 27 
April 1987. The opinions expressed by members of parliament during the debate clearly indicate that the 
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main weight behind the decision to establish the University was emphasis on regional development. The 
aim was to try to motivate young people to settle down in the area and to commence instruction in short 
programmes of study of a practical nature which would be seen as relevant right from the foundation of 
the University.  Originally, the stated purpose of the University of Akureyri was to provide its students with 
an education which qualified them for various tasks in industry and positions of responsibility within the 
community, or enabled them to pursue further study at university level.  Research under the auspices of 
the University was not included in its original aims. This, however, emerged later, in an Act of the National 
Assembly 18 May 1992. [5]
The University of Akureyri has grown and prospered from its beginnings. This applies equally to courses 
on offer, number of students, funding and staff. During its first semesters, The University only offered a 
programme in nursing (4 years) and industrial management (2 years). A four year programme in fisheries 
science commenced 4 January 1990 and a teacher education faculty was established in autumn 1993 
(B.Ed. level). The next development was the establishment of the Faculty of Information Science in 2001, 
and finally the founding of the Faculty of Social Sciences, Law and Humanities in 2003. The University 
has diversified in recent years and the schools within the University and their study programmes are 
presented in Table 1. Most of the programmes are at undergraduate and master’s levels, and are also 
provided in distance education.[5]
Table1 Schools and study programmes within the University of Akureyri.
School of Health Sciences
     Nursing
     Occupational Therapy
School of Business and Sciences
     Business Administration
     Biotechnology
     Fisheries studies 
School of Humanities and Social Science
     Social sciences
     Modern studies
     Psychology
     Education 
     Mass media 
    Law 
    Polar Law 
Although the University has been generally successful in its operation,  the economic crisis and 
insufficient student enrolment were the main reasons for the closure of the Faculty of Information 
Science in 2008.
 Figure 2 shows the number of permanent staff at the University which has grown from five 
individuals in 1987 to 173 in 2012. When part-time teachers are included the numbers are far higher.
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Figure 2 Number of permanent staff of the University of Akureyri.
2.2   Student Access
One of the major roles of the University of Akureyri, and one of the main reasons for establishing it, is 
to provide much enhanced access to a university education in the northern part of Iceland. The local 
people and government alike argued for the establishment of the University on both access and regional 
development grounds. 
Low participation rates in higher education in rural areas are a reflection of many financial, educational 
and psychological barriers. The financial barrier is probably the most important, as it is very expensive 
to send an individual to university for a year, more often than not an amount well out of reach for most 
families. Another set of barriers to access for rural students is that they, typically, do not perform as well in 
the sciences and languages as students from the larger urban areas. This is partly due to fewer physical 
resources being available, partly because of a shortage of appropriately qualified teachers and partly the 
consequence of a lesser focus in rural schools on those subjects required for university entry since family 
and peer pressure tends to be directed towards the world of practical activities at a relatively early stage. 
Among the significant psychological barriers for rural students is the widespread belief that a university 
education is not needed to acquire a high-paying job. Another psychological barrier is the problem of 
adjustment to going away from home, adapting to a city and all its attractions, and assimilating to an 
independent life style.[6] 
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Figure 2 Number of students at the University of Akureyri.
As can be seen from the above chart (Fig. 2), there has been constant growth in student numbers 
throughout the history of the University of Akureyri, except from the years 2006-2008. Out of the student 
population, 71% are females, and 29% are males. This is due to the fact that primary teaching and 
nursing are dominated by women and the faculties of Education and Health Science which prepare for 
those two professions have attracted large numbers of women students. On average, campus students 
are about 30 years of age, while distance education students average 38 years. [5] 
2.3   Research Institutions
The links between the University of Akureyri and industry are strengthened through various co-operative 
ventures with industry research institutions. This is evident in the four contracts the University has concluded 
with industrial research institutions, the Marine Research Institute (Hafrann sókna stofnun), Innovation 
Centre Iceland (Nýsköpunarmiðstöð Íslands), the Icelandic Fisheries Laboratories (Rannsóknastofnun 
fisk iðnaðarins) and the Agri cultural Research Institute (Rannsóknastofnun land bún aðarins). The contracts 
in volve co-operat ion in teaching and research, sharing of facilities, and the co-hiring of specialists, who 
would then have a teaching obligation at the University. Employees hired under the terms of these 
co-operative contracts have the same rights and obligations within the University of Akureyri as other 
members of academic staff, such as attending faculty meetings and sitting on committees, as well as 
having the same rights and opportunities to receive research grants and sabbaticals. Co-operation with 
industry research institutes is crucial, for in this way the University gains access to existing research and 
its results, without having to establish the necessary facilities and staff at a great cost. The industrial 
research facilities also possess vast experience in dealing with industry and commerce. It may benefit a 
young university better in a number of circumstances to arrange its dealings with industry and commerce 
through such experienced partners, as the industry research institutes undoubtedly are. It should be 
mentioned, furthermore, that the research institutes have a number of international connections which 
benefit the University. 
The University of Akureyri’s Research and Development Centre has been at the forefront of strengthening 
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the University’s links with industry and commerce.  The Institute’s experts have worked in a service and 
consulting capacity for various companies and institutions with considerable success. In recent years, 
more research institutions have been established such as FMSI - The Icelandic Tourism Research 
Centre; HHA - The Institute of Health Science Research, University of Akureyri; the School Development 
Centre of UNAK’s Faculty of Education, and the Fisheries Centre. All these institutions were founded in 
collaboration with other bodies, such as a hospital, other universities, the government and so on. Other 
institutions, such as the Vilhjalmur Stefansson Arctic Institute, founded in 1998, have been affiliated to 
the University. [5]
Figure 2. Borgir –a research and innovation centre which accommodates the School of Business and 
Science, as well as research institutions and ancillaries of government services, for example a branch 
of the Translation Centre of the Ministry for Foreign Affairs. 
2.4   Internationalisation
The University of Akureyri has acted as a catalyst for international influences such as international 
conferences, the appointments of academic staff and visiting scholars from abroad, as well as student 
exchange programmes (Erasmus). Probably the most telling international impact of the University is that 
the northern region has come to play an increasing role in global research and publication.
2.5. Labour Market And Population Growth
The University has strongly influenced employment in the local economy (Akureyri has 17,966 inhabitants). 
In direct terms, it employs about 173 university educated staff on a permanent basis, and has also 
strengthened various businesses in the area, e.g. printing shops, hotels and restaurants, book stores, 
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computer agencies, travel agencies, airlines etc. by its publications, conferences, investments, and influx 
of specialists. Moreover, the University has provided schools, hospitals and private firms in the local 
economy with urgently needed educated personnel. The hiring of university graduates has become far 
easier in the Eyjafjördur area since the founding of the University of Akureyri in 1987. Before 1987, for 
example, the provincial hospital had to advertise for registered nurses in German, Norwegian, Danish 
and Swedish journals to fill vacant posts. Another kind of economic impact relating to the University 
of Akureyri is manifested by the growing presence of professional firms, such as KPMG, Deloitte and 
PriceWaterhouseCoopers which have increased their operation in the area, while others, for example ICT 
companies, have opened up operations in Akureyri.
One impact of universities and higher education institutions is their significant investment in computers, 
distance-learning devices and communications, thereby enhancing the infrastructure of their local 
economy. This has indeed happened in the case of the University of Akureyri. The University has also 
strengthened the operation of domestic flights to Reykjavik.
The University has strongly affected  cultural life in North Iceland. The first point to be made in this 
connection is the fact that its staff and students are discerning and  demanding customers as far as the 
“cultural market” is concerned, being keen patrons of the theatre, concerts and other cultural events. The 
students frequent cinemas, pubs, cafés and other places of entertainment, thereby strengthening the 
financial basis of such locales. 
The University has helped to reduce the outflow of young people, as well as attracting students from other 
areas in Iceland and from abroad. As a result of this, together with other developments, the population 
of Akureyri has grown by 16.4% since 1998, while many other rural areas in Iceland have suffered 
demographic decline. [7]
3. Conclusions
The purpose of this paper is to outline the progress of the University of Akureyri and its effect on regional 
development in Northern Iceland during the period 1987-2012. A case study methodology has been used, 
drawing upon historical material, surveys and official sources.
The main findings are that the University has greatly stimulated knowledge-based development 
in Northern Iceland: 1) The University has provided higher education for the benefit of the people in the 
region and thus enhanced access to academic study. 2) It has added to the human and social capital in 
the area. 3) It has widened people’s horizons by means of conferences, international staff and student 
exchanges, and by bringing focus research to the area. 4) Research institutions have been developed 
in connection with the University, some of which have been directly attached to its operation. 5) The 
University has stimulated the diversification of industry in the area. 6) Last, but not least, the University of 
Akureyri has contributed to population growth in the region, by reducing to outward flow of young people.
 The development of the University of Akureyri, presented in this paper, has shown that even 
mini-universities can promote the economic restructuring of a region, and enhance knowledge-based 
development. The University has not, however, been able to engender spin-off companies, or stimulate 
radical innovation. Such an impact would appear to be above the potential of mini-universities. This paper 
has drawn attention to diverse positive effects of a mini-university for regional- and knowledge-based 
development. As such, it might well serve as a catalyst for further research in this area.
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‘Smart city’ - contemporary frameworks and antiquity 
Simon Huston1
 Lecturer in property at UQBS on sabbatical at The Royal Agricultural University
Problem
In the conflicted realm of urban strategy one navigates between various ‘smart’ solutions and alternate 
policy levers.  This is not unexpected.  Cities are geographically, institutionally and historically unique so 
simplistic ‘smart city’ (‘SC’) notions are nonsense.  Besides, political priorities change.  Istanbul herself 
provides a vivid example of regime-induced urban evolution.  From 330 AD, when Constantine formally 
founded the city bearing his name2, to the present military, administrative, religious and trading pressures 
influenced her mix of planned or organic growth.  In its long history the city transitioned through Geek, 
Roman, Byzantine, Ottoman and Republican phases.  At each sequence in this progression, the city’s 
perceived ambiance was quite distinct from different perspectives.  So for example, in the nineteenth 
century to Europeans, the Ottoman capital conjured up images of exotic orientalism, if not magic.
Here, I consider the earlier époque in antiquity looking for insights from regional history to illuminate the 
notion of ‘smart city’.  I investigate parallels between ‘smart’ notions, culled from contemporary urban 
literature with military and urban history, looking for useful insights or limitations.  
Research question
What insights can antiquity bring to contemporary smart city practitioners?
Design 
I use contemporary urban literature to develop a modern SC framework.  The ‘smart’ notion has strategic 
connotations.  Since the Greek epistemological roots of ‘strategy’ are military, I look for parallel notions in 
seismic battles in antiquity.  Fittingly, for a conference in Istanbul, I take a regional view and my spatial fo-
cus is Asia Minor.  Specifically, I look at Alexander the Great’s campaign against the Persians (Issus 333 
BC and Gaugamela 331 BC).  The other ‘smart’ general I investigate is Belisarius who, eight centuries 
later, defeated the Sasanids at Daras in 530AD.  Next, I turn to the layout and institutions of Constanti-
nople, arguably the smartest city in antiquity – certainly one of the most resilient.  My focus is the reign of 
Justinian I (r528-568AD).  Finally, I draw some practical SC policy insights.
Contemporary smart city frameworks
Conventionally, ‘smart cities’ must pass muster ontologically (in several arenas) and prospectively.  In 
short, any current structural deficiencies must be addressed by credible betterment mechanisms.
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Ontology
Ontology means the current urban pattern.  In the literature, SC ontological criteria vary in detail but 
broadly encompass aspects of sustainability, urban form, technological innovation, social cohesion and 
governance.  Adapting from Ricart et al (2013), for example, typical SC ontological criteria involve:
•	 Sustainability
o Public spaces and parks 
o Natural resources and waste management
•	 Social equity
o Income distribution
o Common identity 
o Broad distributed health and education services
•	 Urban form
o Land distribution pattern
o Urban density
o Aesthetics 
o Connectivity
•	 Economic prosperity 
o Prosperity 
o Jobs
o Innovation
o Arts
•	 Governance 
o Rule of law
o Dialogue mechanisms (press freedom)
o Checks and balances to curb misuse of power
The UN (2004) also suggests some requirements for a well-governed city:  
•	 Sustainability orientation (balance present with future needs)
•	 Subsidiarity (responsibility at the closest appropriate level)
•	 Systems capability (equity, efficiency, transparency and accountability) 
•	 Participatory civic engagement.
Facilitative mechanisms
Ricart et al (2013) identify some urban transformation policy levers to accelerate transformation toward 
an SC.  Education and training develop the productive capability of urban institutions to deliver services. 
Research and other educational institutions are pivotal.  Other SC transition levers address:
•	 Environmental protection or improvement (compacted city policy, green design orientation, cli-
mate change policy, waste management and safeguards to collective commons such as squares 
and parks – recently topical in Istanbul! 
•	 Social projects for public safety, social cohesion, community development and public health. 
Mostly, these levers operate at the wider, national, scale through legislation.
•	 Investment for connectivity
o Technology systems upgrades 
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o Public transport infrastructure
o City marketing campaigns
•	 Governance in public local administration for impartial and informed planning with the preservation 
of communal property rights.  Its first foundation is competent and ethical staffing, underpinned 
by leadership, selective recruitment and human resource management.  The second governance 
pillar is robust land registration and planning systems to ensure compliance and tendering over-
sight.  The goal is to balance infrastructure imperatives with the protection of public spaces and 
heritage from ill-considered or ‘predator’ development.
Antiquity
To look for useful insights to enrich contemporary smart city notions, I look at seminal examples of ‘smart’ 
military strategy in regional antiquity.  I also consider aspects of the institutional and urban form of Con-
stantinople around 530.  For the sake of brevity, I am eclectic.  
Alexander the Great 333BC
In terms of smart military strategists, Alexander the Great (356 –323 BC) remains unsurpassed. 
Ἀλέξανδρος is still a role model for aspiring officers in most staff colleges.  In terms of speed and area 
conquered few commanders can compete with ‘the Lord of Asia’.  Both at the Battle of Issus in 333BC 
and at Gaugamela (331BC), Alexander outwitted and outfought his Persian enemy Darius.  Intelligence, 
surprise and dashing boldness brought him victory.  
At Issus, Alexander spotted the weak Persian left, near the hills, reinforced his own left to counter the 
anticipated Persian assault at the river delta.  Alexander then personally led his Companions across the 
water.  The audacious assault smashed through the Persian infantry and archers and put Darius himself 
to flight.  At Gaugamela, ‘Scander’ got intelligence on the Persian use of elephants but devised count-
er-measures.  Alexander deployed a weird military formation to surprise his enemy.  In both battles, Alex-
ander led innovatively, boldly and inspired his troops with his authentic commitment to the mission.  The 
same blend of intelligence, surprise and leadership emerges from his subsequent campaigns.  When the 
Persians blocked the pass to Persepolis, Alexander interrogated locals and made a forced night march 
across mountainous terrain to surround the Persians and decisively rout them.  Later, when Bessas, 
escaped across the Hindu Kush, Alexander motivated his Greek Hoplites to chase the rogue Persian 
general down.  But it is important to acknowledge that ‘Scander’s’ record is not clean.
Belisarius 530AD
Over eight hundred years later, but also in Asia Minor, Belisarius was the last Roman to receive a formal 
triumph for his victory against the Vandals in Africa.  Three years earlier, when the octogenarian Kavadh 
attacked the incomplete defensive hub of Daras in summer 530 AD, Belisarius was waiting behind ditch-
es outside the town.  Here, the key to Byzantine victory was intelligence, deception and a bold flexible 
response (surprise).  Belisarius hid some Herul cavalry behind a hill on his left which hit the attacking 
Cataphracts in their rear.  Snubbed on his right, the one-eyed Persian, general Barsemenas, transferred 
his Immortals to his left to attack the Byzantine right.  Belisarius, from his rear vantage point, detected the 
365
Parallel Session 1.4.  Education and Goverment
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
move and countered with Sunnicas’ cavalry, moved laterally across the field behind the Roman infantry. 
Barsemenas was cut down and the Sasanids surrounded.  
Constantinople in 530AD 
Constantinople in 530AD was by far the largest and ‘smartest’ conurbation in Europe.  The Mese was the main 
thoroughfare which linked the city’s key public spaces along the seven miles from the Chalke to the Golden Gate, 
via the Forum of Constantine and Forum of Tauri.  Certainly, Constantinople was a dense and connected up 
city but ferry services linked the main city to prestigious outlying suburbs like Chrysopolis.  Socially, the bread 
dole was limited to home owners and slavery continued.  Institutionally, the Byzantine regime was autocratic. 
There was neither tolerance of heresy nor political dissent.  Justinian closed down the pagan acade-
mies in Athens and persecuted Manicheans and other ‘heretics’.  Technologically, the Byzantines were 
relatively advanced – their ships squirted ‘Greek fire’ and their cavalry fired volleys from Hun composite 
bows.  In those days, the information superhighway was the cursis publicus or Imperial postal service of 
relayed horses.
Figure 1: Constantinople in antiquity
Source: Carolyn Connor and Tom Elliott, Ancient World Mapping Centre 2003.
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Analysis
Table 1 below summarises, to the extent reasonable, whether any useful parallels between contemporary 
SC framework and elective forays into aspects of antiquity.
Table 1: Extent of ‘smart’ cross-disciplinary parallels 
Principle Details Alexander Belisarius Constantinople
Sustainability X X Y
Social equity X X
Common identity Y Y Y
Dialogue mech-
anism
X 
(troops refused 
India)
X Hippodrome (Nika riots)
Health and edu-
cation
X X X
Urban form
Urban density NA NA Y
Aesthetics NA NA Y 
(Hagia Sophia)
Connectivity NA NA Y
Economic pros-
perity 
NA NA Y (trade)
Innovation Y Y Y
(Military adaptation with 
composite bow)
Arts NA NA Y 
Governance
Sustainable goal X X X
Subsidiarity Y Y X (Autokrator)
Systems capa-
bility  
Y Y Y (John Cappadocian and 
Tribonian reforms)
Consultation X X LIMITED
(consistorium replaced by 
growing influence of prae-
positus sacri cubili)
Source: author 2013
Research limitations 
The comparison of smart strategy across disciplines has obvious limitations.  The paper is not supported 
by conventional statistical evidence and it adopts a very eclectic overview of military and urban history to 
illuminate the SC notion within the broader regional historical backdrop.  As Table 1 above illustrates the 
‘smart’ notion is not really commensurable between different disciplines.  Nevertheless, some useful SC 
insights emerge.  A more extensive comparable analysis would involve a structured literature review of 
the SC notion across disciplines blended with the dissection of many more historical examples of ‘smart’ 
commanders and cities in antiquity.
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Conclusion and practical implications 
Currently, there are multiple smart city blueprints, more or less ideologically-inspired but all with a strate-
gic dimension.  A proper dissection of ‘strategy’ calls for some consideration of its military roots which no 
current renditions of SC have undertaken.  Instead a mix of criteria is presented involving sustainability, 
appropriate urban form, technological innovation, social cohesion and governance.  My eclectic excur-
sion into aspects of military and urban history reveals some useful insights for SC.  The importance of 
good intelligence and boldness parallels confirm the theme of innovation but the link with sustainability 
and governance is weak.  Alexander demonstrated ingenuity, courage and authentic leadership which 
motivated his troops.  In the event of setbacks to his audacious plan to take Persepolis, Alexander dis-
engaged and redeployed.  Belisarius used intelligence, deception and flexibility to outwit the Persians at 
Daras.  Constantinople in antiquity was a compact city for defensive reasons but its public spaces were 
extensive and vibrant.  However, the Byzantine regime became increasingly intolerant of pagans and 
‘heretics’.  In terms of answering the research question about relevant insights from regional antiquity, we 
can say that contemporary ‘smart city practitioners should:
•	 Clarify project purpose and risk appetite
•	 Use multiple intelligence sources and apply foresight 
•	 Be bold to seize the initiative and surprise competitors
•	 Inspire team with authentic and ethical leadership
•	 Recognise the tension between compliance (governance) and adaptability (delegation)
•	 Facilitate systems evolution for resilience
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Project management can play an important role in implementing innovations, but SMEs in 
general require less formalized forms of project management then those appropriate for larger 
organizations. This research examines new directions in project management and innovation 
management theory and practice. Relevant literature is synthesized to provide a holistic picture 
of current knowledge of project management and innovation, highlighting its nature, principles, 
prerequisites, process and consequences. A comparison between agile project management 
and traditional approach to project management has been drawn.  Empirical research has been 
conducted to analyze innovation management and project management practices in SMEs, and 
to identify their approaches, actions, methods and problems.
Keywords
agile project management, innovation, project management, SMEs 
1. Introduction
Innovation management and project management have increasingly covered topics in scientific and 
professional literature on management over the past two decades. The reason for this interest is likely 
to be the realization that innovation and effective project management are both of key importance for 
survival and development of an organization. However, to date little has been written about the project 
management and innovation in SMEs; there has been a strong focus in the project management of large 
innovative projects undertaken by bigger companies. 
There is a broad agreement in the literature that small and medium-sized enterprises (SMEs) fulfill a 
critical role in modern economies, and therefore their ability to manage innovative projects is of utmost 
importance at both local and global levels.
This research examines new directions in project management and innovation management theory and 
practice. Relevant literature is synthesized to provide a holistic picture of current knowledge of project 
management and innovation management, highlighting its meanings, principles, prerequisites, process 
and consequences. A comparison between agile project management and traditional approach to project 
management has been drawn.
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The major aim of the research is to investigate the nature of  managing innovative projects in SMEs. The 
research methodology was divided into two phases: (1) a systematic literature
review was carried out to identify studies of managing innovation and project management in SMEs; (2) 
a diagnosis of project management and innovation management practices was carried out at ten small 
companies, to identify their approaches, actions, methods and problems.
2. Innovation Management In Smes
SMEs are perceived by the European Commission as the engines of economic growth and the principle 
sources of new employment [1]. The European Commission uses the number of employees as the 
primary measure of size of an organization, and classifies those with fewer than 50 employees as small 
enterprises, and those  with fewer than 250 employees as medium enterprises [2]. 
A. Ghobadian and D. Gallear examined the differences between the characteristics of SMEs and larger 
organizations. In particular they identified following dissimilarities [3]:
•	 Processes: SMEs require simple planning and control systems, and informal reporting;
•	 Procedures: SMEs have a low degree of standardization, with idealistic decision making;
•	 Structure: SMEs have a low degree of specialization, with multi-tasking, but a high degree of 
innovativeness;
•	 People: Because of the high consequence of failure, people prefer tested techniques.
According to F. Scherer differences listed above explain the three most important advantages SMEs may 
have in innovative activity: (1) they are less bureaucratic than highly structured corporations; (2) many 
innovations accumulate a countless of detailed inventions which are often too modest to interest big 
corporations; (3) it’s easier to sustain a feeling of excitement in SMEs where link between challenges, 
staff, and potential reward are tight [4].
Innovation management is a specific area of management study that aims at designing processes 
for introducing new systems, technologies, processes, and products within organizations. Innovation 
management is currently understood as an integrated, co-operative, and iterative process that must be 
strategically planned, controlled and supported by communication in a very fundamental way [5]. 
There are two main schools of thought in management science on what drives innovation: the market-
based view of innovation and the resource-based view of innovation [6] [7]. The market-based view 
claims that market conditions determine the situation that enables or forces the direction and quantity 
of innovation activity by companies [8]. The resource-based view of innovation argues by contrast 
that company’s own resources provide a much more stable context in which to create and implement 
innovations, and to reshape its markets [9]. The current approach to innovations claims the need of a 
more holistic, dynamic approach which recognizes that innovation management needs both of views to 
reasonably describe the variety of features affecting the innovation process and outputs [10].
Many models of the innovation process have been created over time, all aiming at improving our 
understanding of how to manage innovation projects. R. Rothwell analysed the evolution of innovation 
models and pointed out the sequence of  three following models [11]:
1. Intra-team model with a linear technology-push or demand-pull innovation process. This model 
represents the rational school of the innovation process and considers innovation as multi-stage and 
linear;
2. Cross-team model where activities occur across the organization with cross-functional teams and 
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portrait the process of collaboration and interaction of knowledge and resources within unclear and 
dynamic environments. This model implemented the behavioral view of innovation process.
3. The open innovation concept that treats innovation as process, which requires integration of external 
ideas as well as internal ideas, and internal and external paths to market, as the organizations look 
to advance their knowledge. 
According H. Chesbrough who coined the term, the central idea behind open innovation is that, in a world 
of extensively distributed knowledge, companies cannot afford to depend only on their own exploration, 
but should rather acquire processes or inventions (i.e. patents) from other organizations. Furthermore, 
company’s own inventions not being used internally should be taken outside the organization (e.g. through 
licensing, joint ventures or spin-offs) [12] 
Transition from the linear to open innovation model changes the nature of management in the innovation 
projects. SMEs are expected to face relatively more barriers to innovation management than larger 
companies. It is caused by limited and inadequate internal resources and experiences. Those conditions 
move them to open innovation model as they are in need to obtain resources and share risk with external 
partners [13].
3. Traditional Versus Agile Approach To Managing Innovative Projects
Contemporary literature on project management indicates two major approaches to managing innovative 
projects: traditional approach and agile approach.
Traditional approach to project management based on the assumptions developed in the 50s, 60s and 
70s is seen primarily through the perspective of realization of defined goals on time. Project manager 
operates outside the system, monitors and checks the project processes. Project manager is focused on 
comparing and monitoring the result according to the plan and intervenes to the system if necessary [14].
Manager’s responsibilities are based on organizational methods and operating techniques, rational 
and logical prerequisites based on the Cartesian paradigm. This approach is represented mostly in the 
international project management standards, such as: the PMBOK Guide (PMI), ICB-3 (IPMA) and the 
ISO 10006 (ISO). It is assumed that nearly 75% of the literature on project management in the past 45 
years, refer to these issues [15]. 
Traditional approach to project management can be interpreted either in a narrower or broader manner. 
In the first case project management is limited to manager’s pragmatics concerning the way in which 
a project is being carried and is interpreted as a specific set of managerial activities related to the 
implementation of projects using a variety of principles, methods and resources. In the broader approach, 
project management is being identified  with the field of theoretical and practical knowledge, which finds 
its use in project management. It should be noted that there occur close relations between those two 
approaches to project management. Project management as a field of knowledge becomes a source of 
knowledge for project management in business practice. Project Management Institute defines project 
management as the implementation of knowledge, skills, tools and techniques in a project’s operations 
in order to meet its expectation. In the enterprise management, processes of project management, 
including: beginning, planning, realization, monitoring, controlling and closing are used and combined. 
Project manager is in charge of a project’s objectives [16]. Other representative definitions of project 
management are analogical to the PMI definition or they refer to it directly [17] [18] [19] [20]. They point the 
functions fulfilled under the project management, they refer to processes, sub-processes and decisions 
taken. 
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It is possible to indicate the following characteristics of traditional project management:
•	 project management is recognized to be integrated management of the project management process 
groups, which forms the project life cycle and includes processes of initiating, planning, executing, 
monitoring & controlling and closing,
•	 any project requires using a variety of competencies such as knowledge, skills, professional 
experience, personal and behavioral aspects. A project team may have a cross-functional character 
and cover a wide range specialists from different disciplines,
•	 project manager is the key person in the project management, he manages a project organization 
and works independently from the hierarchical chain of command. Project manager integrates work 
of all persons in one to achieve project’s goals,
•	 the role of the project manager is to provide a particular product, service or value to project’s key 
beneficiates within the defined limitations: time, money and resources: human, financial, material and 
information,
•	 project management process requires a variety of methods and tools specific for the management of 
project work, as well as increasingly popular IT tools to support the whole process.
Traditional approach to project management offers the following advantages:
•	 the whole project is carefully planned,
•	 project requirements are carefully defined,
•	 there is no need to possess highly qualified resources.
Among disadvantages of traditional project management are:
•	 project costs can be higher than those defined at the beginning of the project, 
•	 planning and scheduling are prone to changes,
•	 high risk of exceeding the duration of the project,
•	 the necessity to follow specific set of processes.
The nature and characteristics of project management displayed above show the  complexity of the issue, 
which include organizational and managerial aspects, including methods, tools, and social issues related 
to the competence of the project team members.
In recent years, traditional approach to project management was more and more frequently criticized. 
There has been particular interest in the approach which takes into account new economic conditions, 
based on complexity, uncertainty and innovation. This latter feature has become a significant challenge 
for the company and it can be considered as a source of value for customers [21]. The fundamental 
issue was to find answers to the question: how to act in an innovative environment with a high level of 
uncertainty? It has been more often emphasized that traditional approach presented in the PMBOK (PMI) 
standard is out of date and that it can be potentially non-beneficial for a company through its structural 
complexity, linear logic and lack of flexibility.
The new approach to project management is a natural complement and extension of the existing academic 
achievements on this subject. It plays an important role, because there is a need to include the complexity, 
dynamics and nonlinearity of the environment and the consequent extension of traditional approaches. 
The new methodologies based on criticism of the traditional approach to management are particularly 
worth emphasizing. The need for innovation and the unpredictability of the environment influenced the 
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development and dissemination of new practices related primarily to software development environment 
[22]. A new approach known in the literature as APM (Agile Project Management) is a set of principles, 
values  and practices that are designed to help managers to effectively implement projects in unpredictable 
environment.
Agile project management is a fairly new discipline of management which was introduced as early as 
in the 1990s XX. Officially the “Manifesto for Agile Software Development”[23] was then formalized as 
a document in 2001. It triggered forming the Agile Alliance movement whose objective was to provide 
customers with innovative products and creating such business settings, where people are motivated to 
come every day. With regard to project management “agile” stands for project management style which 
helps to accomplish an innovative product project in difficult conditions of uncertainty. 
Agile project management is focused on value-added activities and eliminating unnecessary activities both 
administrative formal requirements. As a result the manufacturing process is more efficient and smooth, 
with constant attention focused on the elements of the functionality of the product being produced, and 
setting priorities for implementation. A constant attention thus allows the identification and elimination of 
those items of marginal significance, which in turn reduces the total workload. It is worth noting that APM 
is similar to the principles of “Lean Thinking” , based on the flexibility and simplicity [24]. 
J. Highsmith emphasizes that adaptability becomes more an approach to the problem rather than a 
process, and that it is the environment rather than the same methodology. Adaptability is the ability to 
simultaneously create and react to changes in order to benefit in a turbulent business environment. In 
addition, it is also ability to achieve a balance between stability and flexibility [25].
This style of management is to serve the reliability of production of an innovative product in harsh 
conditions of uncertainty that result from unclear ownership of the final product. The approach represented 
by PMI put strong emphasis on planning and supervising of the implementation of the plan. The APM 
approach, processes and supportive technologies are replaced with a particular focus on the human 
interactions speculative planning, constantly providing values to customer, the real measure of work 
progress and manufactured components functionality. It is therefore accepted assumption that the 
structure and the process is more effective when they are product- oriented and not on the process itself. 
Good communication as the foundation of the structure, however, requires emphasis on the personal 
element, understanding organizational roles and the importance of communication [26]. Key aspects of 
agile project management are:
•	 simplifying organization and processes,
•	 coping with changes,
•	 focusing on maximizing the value,
•	 fast and efficient information flow between project stakeholders,
•	 focusing on delivering quality and values to project customers. 
A similar point of view shares G. Alleman, who describes agile project management as a certain thinking 
process based on several basic principles [27]:
•	 incremental activities based on providing small, partial values,
•	 thinking in terms of customer’s needs,
•	 building project processes around smooth transmission of values to customer
It is worth noticing that agile project management is based on a variety of concepts and theories described 
in the literature such as Theory of Constraints, Lean Production, Collective Adaptive Systems and Chaos 
374
Parallel Session 2.1. Knowledge and Management and City
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Theory. Although theories may seem to be diverse, but the basic assumptions go along with the key 
features of the agile approach outlined in the Agile Manifesto.
In recent years there has been a growing rate of criticism of agile approach and its practices. It is mostly 
criticized that practices and development processes are being applied uncritically without actual and real 
adjustment of the method to the project’s limitations.
As J. Coplien  noted, managers have been mindlessly turning to currently fashionable solutions rather 
than adapting best practices to meet the project requirements. According to the author it is essential to go 
back to agile approach of project management contained in the Agile Manifesto, which stresses relying 
on people and their creativity [28].  Among the critics of agile management approach prevails an opinion 
that one should pay attention to the lack of proper project documentation and the low level of formalization 
of this approach. G. Alleman emphasizes, however, that the approach is more an agile mechanism 
for project implementation, a certain style of processes’ execution rather than a separate discipline. 
Projects fails, in particular where the agile project management is carried out, without understanding of 
the nature of project management and its principles. Therefore it becomes necessary to learn a number 
of methodologies and approaches to project management, before actually implementing agile project 
management [29].  Agile approach consists of taking appropriate attitude towards the project, but to a 
lesser extent, directly addresses to the methodology or set of specific practices, so it is not meant to an 
end, or an end in itself [30].
Literature on agile management is being on the very early stage of development. One can expect that 
research will concern not only software application projects but also include projects combining other 
fields of business activity. Nowadays, there has been a gap in the coherent theory which enables to 
understand the framework of agile approaches in the context of project management.
4. Empirical Research Methodology And General Results
The research was carried out in ten small companies located in Poznan (Poland), to identify project 
managements approach, practice, methods and problems. The major aim of the research was to identify 
key guidelines for managing innovative projects in SMEs.
Data collection was carried out through semi-structured individual interviews with project managers and 
final workshop between representatives of all of the companies and the researchers. 
During the first phase of research a grounded case-study approach [31] was used to identify the major 
issues concerning innovation and project management from the perspective of analyzed SMEs. During 
the second phase an action research approach [32] was implemented through the identification and 
development of a particular innovative project with each of analyzed SMEs. 
The companies’ main field of activity was: production (4), services (4) and trade (2). They varied among 
each other in terms of number of employees, the revenue and the scope of business activity. They 
however shared the same common feature: looking for possibility to improve project management and to 
increase company’s innovation capacity.
The topics gradually and cumulatively covered were: general fact-finding about the company, its 
organizational structure, the nature of its business and projects undertaken, project managers role in 
the company, dominating approach to innovation and project management, the main factors affecting 
innovative projects, practices they apply, and a specific example of an innovative projects.
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A questionnaire was applied to address four research questions (RQs):
•	 RQ1: Which approach to managing innovation do analysed SMEs represent?
•	 RQ2: Which approach to project management do analysed SMEs represent?
•	 RQ3: What are the main factors affecting the success of innovative projects in SMEs?
•	 RQ4: How to improve the process of managing innovative projects  in SMEs?
The data collected were analyzed in a qualitative manner. The major findings were as follow. 
(RQ1)
In most of the examined companies (7) an intra-team, linear and rational approach to innovation was 
identified. Two of the analysed SMEs were classified as cross-team mode of innovation, and only one 
SME could be indicated as an example of open innovation approach to innovation.  
Half of the examined companies claimed that major inspiration for innovation comes from environment 
and the other half claimed that inspiration was internal.
(RQ2)
In five examined companies a traditional approach to project management was identified. Two companies 
represented agile approach, and three companies used a mixed approach to project management. 
Most of the examined SMEs expressed the need of improvement of project management practices by 
implementing some agile methods. 
(RQ3)
Among the most important factors affecting the success of innovative project in examined SMEs the 
following seven factors were indicated:
•	 engaging stakeholders (especially senior managers) and understanding their current and future 
expectations,
•	 addressing all aspects, not just technology,
•	 encouraging team work and commitment,
•	 making sure that projects are driven by benefits that support company’s development,
•	 using a consistent staged approach to manage the project,
•	 placing high emphasis on the early stages of the project,
•	 monitoring against the plan and changing it if needed.
(RQ4)
Great variety of recommendation for improving innovative project in SMEs were developed in the 
examined companies. They however shared two common features: (1) improving both internal and 
external communication by implementation of communication tools to create an understanding 
of innovations in interactions of organizations with their stakeholders, and  (2) adapting more 
elements of agile approach to project management  with simple and flexible techniques to plan and 
control the project.
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5. Conclusions
The main focus of this paper was to broaden and deepen our understanding of project management and 
innovation in SMEs.
The review of literature argued that agile project management resulted from the need to implement 
innovative projects in an environment of high complexity and uncertainty. In a situation where the 
objectives and project outcomes are not entirely clear, an approach based on adaptability to change 
is crucial. A necessary condition, however, is to learn to be flexible, which for certain types of projects 
and in certain circumstances, may have a crucial importance. It is essential to be aware of the situation 
and the circumstances of the project, taking into account the specific design of organizational culture 
and its environment.  Traditional approach to project management should be complemented by a more 
organic and adaptive approach. Such a hybrid approach can become a beneficial blend of traditional 
and agile approach to project management, and should base on the following values: employing iterative 
feature delivery, delivering customer value, championing technical excellence, building adaptive teams, 
encouraging exploration, and simplifying [33]. 
The case study of ten SMEs shown the domination of inter-team rational and linear approach to innovation, 
and the need of improvement of project management practices by developing more agile approach to 
managing innovative projects in dynamic environments. 
Project management can play a significant role in implementing innovations, but SMEs require less 
formalized forms of project management then those suitable for big corporations.
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Introduction: Justification for integration of various metropolitan policies is the existence of varied 
and multiple policy-makers involved in metropolitan planning and policy-making, portraying the 
unsolvable problems of communication and transfer of information and knowledge: the policy-
makers remain uninformed of the aims, agenda and policies of others. Such aims and policies 
become disintegrated, contradictory and unnecessarily competing instead of progressing 
towards a coordinated, integrated and participating course. A fundamental source for setting-up 
any mechanism for achieving integration is knowledge and a major challenge in metropolitan 
policy-making processes is the lack of accurate, available and integrated information. 
Purpose: Conceive a framework to facilitate integration and sharing of knowledge. 
Methodology: A dual descriptive-analytic and analytic-prescriptive method: first analyzing the 
level of consistency and sharing of information used in policy-making in Tehran and second 
the prescriptive path envisaging the method of promoting knowledge, information and policy 
integration in Tehran. 
Achievement: Through establishing such an integrated knowledge-based framework for policy-
making, broad problems as depletion of resources and duplication of efforts would be reduced 
and abridged. 
Value: Application of linking the concepts of knowledge management framework and integrated 
policy-making in a metropolitan area such as Tehran.
Practical implications: Concisely delineating, the application of an integrated knowledge-based 
management framework approach to metropolitan spatial planning. 
Keywords
integrated planning/ policy-making, knowledge-based decision-making/ policy-making, knowledge 
management framework, integrated and spatial approaches of metropolitan planning and policy-making, 
Tehran
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1. Introduction
Justifying integration - meaning the the act of amalgamating, combining or adding parts to make a 
unified whole – and enhanced integration of metropolitan policies or broadly speaking spatial integrated 
metropolitan planning is the existence of varied and multiple policy-makers, participants and stakeholders 
involved in metropolitan planning and policy-making each with varying and - on occasion - incompatible 
aims and policies responding to their institutional mission and agenda. This portrays the unsolvable 
problems of communication and transfer of information and knowledge: the policy-makers and 
participants remain uninformed of the aims, intentions and policies of others. Such aims and policies 
become disintegrated, contradictory and unnecessarily competing instead of progressing towards a 
coordinated, integrated and participating or collaborative course. One fundamental source for setting-
up any mechanism for achieving integration is knowledge and one major challenge and hindrance in 
metropolitan policy-making processes is the lack of knowledge management framework encompassing 
accurate, potential, accessible and integrated information. Tehran has a multiplicity of decision-makers, 
policy-makers, stakeholders or participants in its course of change indicating diverse and incompatible 
aims and policies responding to the individual, group and institutional divergences which perpetually 
produce a problematic situation and an unresolved state of disintegration. To overcome this lack of 
coordination and disintegration in Tehran there is a need for a changed context of policy-making and the 
adoption of an integrated, comprehensive and spatial (or multi-dimensional) approach to metropolitan 
planning and devising the relevant mechanism.
1.1 Purpose 
This paper discusses the importance of shifting the emphasis from traditional urban planning to spatial 
metropolitan planning and from using formal information and expertise knowledge to a changed 
methodological framework within which change extends the traditional to spatial metropolitan planning 
approach by adopting the urban knowledge systems that are consistent with the principles of knowledge 
management and knowledge-based policy-making. The purpose of this paper is to describe and analyze 
the different aspects and extent of integration as against disintegration in the metropolitan planning and 
policy-making of Tehran and to base this assessment upon the conceptual definitions of integration and 
knowledge-based management in metropolitan spatial planning literature. This presents a framework 
which intends to facilitate the two separate dimensions of integration and sharing of knowledge amongst 
the relevant policy-makers and participants especially the horizontal policy integration dimension or the 
“cross-sectoral integration” between different policy areas [1], [2] which also embraces “inter-agency 
integration” as highlighted by Cowell & Martin, 2003  [1]. As a broad discourse, this requires a changed 
context of policy-making and metropolitan planning system and mechanism from a traditional towards an 
integrated spatial approach of planning and policy-making.
Tehran has a multiplicity and diversity of policy-makers, stakeholders or participants in its overall processes 
of decision-making each with varying aims and policies responding to their individual or institutional 
missions, agendas and aims; and individual and group aspirations they represent, all of which are not 
necessarily compatible. The planning approach adopted in Tehran can be classified under the titles of 
traditional or “synoptic planning” approaches which was mainly adopted in the more developed countries 
of the world and was associated with the technical-economic expertise valued in the reconstruction period 
following Second World War. The policy-making aura in Tehran (as other urban areas of Iran) is isolated 
from the sectoral decision-making and policy-making processes and in general is based upon a diffused 
urban policy-making system which inhibits integration and coordination. This critically requires integrated 
and spatial approaches of metropolitan planning and policy-making to overcome such problems. This 
paper expects that through launching such an integrated knowledge-based system for policy-making in 
such metropolitan areas as Tehran, problems as depletion of resources plus duplication of efforts would 
be reduced and abridged and that a context and tendency for the establishment of collaboration and 
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communication within and between stakeholders – vital for integration - would be arranged. 
1.2 Adopted Methodology 
Realizing the aims of this paper, a dual descriptive-analytic and analytic-prescriptive method (Figure 
1) has been adopted with the prescriptive schema as the paper’s condensed and concluding part. The 
descriptive-analytic course starts with the definition of key and applicable concepts of this paper. Through 
adopting the criteria grasped in the conceptual frameworks studied, the specifications of policy-making in 
Tehran in regards to integration-disintegration dichotomy are assessed. To complete this, the inconsistency 
and problems of policy-making in Tehran is examined briefly. The analytic-prescriptive course envisages 
the procedures of promoting knowledge, information and policy integration in the metropolitan planning 
process plus a concise effort to propose a method of upgrading policy-making and planning approaches 
through promoting knowledge, information and policy integration in Tehran.  
Figure 1 Flowchart depicting the method adopted in achieving the aims of this paper
2. Conceptual Framework For Knowledge Management Aimed At Integrated 
Policy-Making In Metropolitan Areas
The general purpose of policy integration, embracing its three facets of sectoral, territorial and 
organizational integration, is to solve the multiplicity of problems produced as a result of varied aspects 
of disintegration. Knowledge management is here to contribute to a broader conceptualisation of policy-
making in addressing metropolitan areas. 
2.1 Public Policy Problem And Policy-Making Process
Public policy problems concern complex, cross-sectoral, socio-economic and socio-environmental issues 
that combined with changing environmental, socio-economic and political conditions and the current 
sustainability agenda, place new demands on policy-making. Policies are often found to overlap and to be 
conflicting and the policy system is unduly complicated, producing muddled and infertile solutions which 
generate new problems. Reorganization of the national and local governments and improved integration 
in public policy-making worldwide criticizes the traditional government structures founded on robust 
sectoral separations [3], [4]. More recent public management approaches with their semi-public, public-
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private partnerships and private organizations besides the decentralization of public sector functions and 
moving away from and contraction of welfare state concept and practice, have further disaggregated the 
already disintegrated public sector structure [5], [6].
2.2 Integration, Integrated Systems And Policy Integration: Preconditions And 
Dimensions
Integrated systems are composite entities with functional and structural characteristics whose parts can 
be regarded as systems that are linked with each other by specified relations or are joined together in a 
regular manner to form a single whole in accordance with certain principles. Policy integration concerns 
the management of cross-cutting issues in policy-making that transcend the boundaries of established 
policy fields [7]. Integration is also defined as ‘compatibility-within-a-framework’ aiming at compatible 
relationship amid sectoral goals within an overarching framework, allowing for compromises among them 
[8]. According to Underdal [9] a policy is integrated when its consequences are recognized as decision 
premises and is aggregated into an overall evaluation process and incorporated at all policy levels and 
into all government agencies involved and regards the three preconditions for a policy to be described 
as integrated: comprehensiveness, aggregation and consistency. As a process, policy integration is 
conceptualized as coordinating policies into a unified whole incorporating all policy concerns which 
involves the integration of spatial dimensions [10], [7]. Complementing this, Shannon and Schmidt [11] 
defined policy integration as an activity linking policy actors, organizations and networks across sector 
boundaries. Here in this paper a distinction has been made between different dimensions of policy 
integration and diverse definitions has been added as shown in Tables 1, 2, 3 and 4.
Table 1 Classification of policy-making integration
Definition of integrationCategories of integrationPolicy-making categories
integration of policy areas of 
different sectorscross-sectoral integration Sectoral policy-making integration of activities and policies 
of different organization
inter-organizational 
integration
policy integration across spatial 
scalesvertical integration
Administrative-geographical 
policy-making or
policy-making related to 
territorial scales 
policy integration between 
neighboring authoritieshorizontal integration
integration of various strategiesstrategic integration
Strategic policy-making:
(inter and intra strategy) integration of various tactics or 
operations operational integration
integration of aims and policies at 
group or community level
community/group 
integration 
Community/group policy-
making
integration among different land-
uses and activities that combine and 
interact in a strategy
functional integration of 
policies: inter and intra 
functional integration
Functional policy-making 
Source: writers after [4].
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3. Knowledge Management And Knowledge-Based Planning And Policy-
Making: Strategic And Spatial
A definition of knowledge, directly related to this paper, defines knowledge as applied information” that 
actively guides problem-solving and decision-making [12]. Knowledge as “applied information” has different 
aspects as “explicit knowledge”, “tacit knowledge” (often ignored in urban policy-making and planning 
processes) and “spatial knowledge” which involves spatial comprehension of facts, interdependences, 
connections and dynamics that can be either individually conceived or shared by a group in various 
forms of expert, sectoral, community-based and “expert-based knowledge” [13], [14], [15]. Knowledge 
management as a set of procedures, infrastructures, technical and managerial tools is designed towards 
creating, sharing and leveraging information and knowledge within and around organizations [16] within 
a combined setting of organizations and public sector departments in an urban or metropolitan system. 
Knowledge management – especially put within the scope of this paper – promotes and contributes 
immensely to “integration”, vertical and horizontal collaboration and communication, enhances learning 
and sharing processes, re-use of information and knowledge, improves the processes and turns them into 
a conscious process. Also it improves the outcomes or productivity and efficiency of information application 
for processes of “problem-solving”, “learning procedures”, “strategic planning”, “spatial planning” 
“decision-making” and “policy-making”. Knowledge management occurs within a setting of prepared 
“planning” and “policy-making” environment, in which the necessary and vital preconditions of “planning” 
and “policy-making” are present in order to – inter alia - avoid repeating past mistakes, highlighting good 
practice to be replicated elsewhere, compare experiences and extend common issues and challenges; 
Influence policy and strategic thinking by rooting them in experience, make lesson-learning and capacity-
building [17], [16]. According to Rubenstein-Montanoetal and Klosterman true knowledge management 
extends beyond the technological system and encompasses an entire methodology that includes the 
environment of the system, culture, tacit and explicit knowledge [18]. Acknowledgement of the spatial 
feature of planning problems shifts the emphasis and application of information systems and “knowledge 
management” in urban planning from technical to a broader context [13], [19]. Planning approaches 
applied in different countries worldwide, in many cases are disjointed across territorial and sectoral 
divisions. To be effective, a multiplicity of bilateral and multilateral interactions and reciprocal activity - in 
strategic and operational and temporal issues - is required. Horizontal and vertical policy integration and 
knowledge management are the key foundation of strategic planning and policy-making, but to achieve 
it, coordination with its three dimensions of (a) spatial, (b) functional and (c) sectoral is required [20]. At 
each dimension, knowledge management has to be present and active. Horizontal integration dimension 
is seen as critical to effective provision of the two facets of integration, i.e. “strategic integration” or the 
alignment of linked strategies, programmes and initiatives, and “operational integration” or the alignment 
of related delivery mechanisms [4]. 
4. Information Production And Policy Making Process In Tehran
Production of information and policy making in Tehran can be illustrated briefly in Figure 2.
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Figure 2 Information production and policy making process in Tehran.
5. Methodological Framework For Analysing Knowledge-Based Policy 
Integration In Tehran
The analysis of policy integration in Tehran is approached from a perspective that combines both the 
“criteria for analyzing policy integration” and “the criteria for a knowledge-based spatial planning system”. 
To analyse the state of knowledge-based policy integration in Tehran, the adopted method in this paper 
is to define a set of appropriate criteria based on theoretical and conceptual studies done for this paper. 
5.1. Criteria For Analyzing Policy Integration
A list of criteria based on some sectoral and other studies was derived [21] to assess the need for 
an integrated spatial planning framework. These criteria - grouped under four main headings of (a) 
coordination of different policy frameworks, (b) complete spatial coverage and consistent monitoring 
frameworks, (c) spatial vision for development and (d) solutions to the prevalent forces of changing 
spatial structure - are used in this paper (Table 2).
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Table 2 Selected criteria for assessing Tehran against integration-disintegration dichotomy
stages & 
criteria
integrated policy-making
dimensions definition
In
pu
t =
 c
om
pr
eh
en
si
ve
ne
ss
time 
•	acceptance of longer-term viewpoint: evaluation 
of alternative policies based on:
˗ short term benefits
˗ long-term consequences
space
•	integration for public policy domains for all 
divisions* (territorial, administrative, etc.)
•	vertical integration: policy coherence of all 
governance scales*
•	policy coherence between neighbouring 
authorities and areas with shared benefits
actors
•	integration of sectoral, inter and intra 
organizational. policies among actors* 
•	vertical integration: among actors at all 
government levels
issues
•	intra-sectoral and inter-sectoral integration*
•	integration at strategic and tactical /operational 
levels*
processing = 
aggregation
policy alternatives 
evaluation from actors’ 
viewpoint
integration of knowledge bases and learning 
processes
integration of values, goals and policies
output = 
compatibility
compatibility of policy 
levels
integration of decisions among actors involved at 
different levels*
compatibility of activities 
of all involved actors
integration of analysis, policy-design and policy-
implementation processes
    Source: writers, 2013, for this paper after [21]     * at all levels: community, local, regional, national
5.2. Criteria For Analyzing Knowledge-Based Policy-Making 
The devised criteria for assessing whether the planning and policy-making process in Tehran is a 
knowledge-based process, a search based on Table 3 is done to follow the existence of the four main 
processes of (a) generation of knowledge, (b) retention of knowledge, (c) sharing of knowledge and (d) 
use or re-use of knowledge in Tehran; and; second the four processes as cited above.
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Table 3 Linking two domains of “integrated policy-making” (Table 2) & “knowledge-based management approach” 
to metropolitan planning and policy-making: adapted to be applied in Tehran
integrated policy-making knowledge-based management
dimension definition
requirements for integrated 
policy-making from knowledge-
based management framework 
aspect
functions of “knowledge-
based management” 
to achieve “integrated 
policy-making”
time 
•	acceptance of a 
longer-term viewpoint: 
evaluation of alternative 
policies on the basis of 
both:
˗ short term benefits
˗ long-term 
consequences
•	existence of a knowledge-base 
about the consequences of past 
decisions to enable predicting 
the outcome of future decisions
•	nurturing of knowledge-base 
from knowledge and data 
produced on a regular basis to 
provide the means of constant 
recuperation of knowledge-base
•	learning from past 
experiences
•	integration of knowledge-
base
•	monitoring and updating 
knowledge-base
space
•	integration of public 
policy domains for 
territorial divisions 
•	policy coherence across 
all governance scales
•	policy coherence 
between neighbouring 
authorities and areas 
with shared benefits
•	develop an integrated process 
to design knowledge-base for all 
policy-fields
•	develop data structures to be 
adaptable to all types of public 
organizations
•	establish a mechanism to 
exchange knowledge between 
all levels 
•	common agenda 
for Knowledge 
management*:
˗ for knowledge capture 
˗ for Knowledge 
organization 
˗ for Knowledge 
dissemination
˗ for knowledge utilization
•	coordinated and 
integrated data structure
•	common agenda 
for policy-making: 
for coordinated and 
integrated policy-making 
processes
actors
•	integration among 
actors of sectoral 
policies, of inter and 
intra organizational
•	vertical integration 
among actors at all 
government levels
•	exchange of knowledge and 
data between policy-making 
sectors: awareness of policy-
makers about the problems, 
decisions and policies in other 
sectors 
•	development of public 
policy models in the process 
of producing common or 
complimentary knowledge that 
combine/integrate:
˗ concepts
˗ criteria for evaluation
˗ other
•	existence of widespread and 
unifying experiences and 
practices 
•	existence of a knowledge-base 
about the benefits of all involved 
policy-makers
•	existence of knowledge-base 
inclusive of private sector and 
volunteer groups
production of all 
varieties of knowledge
issues
•	intra-sectoral and inter-
sectoral integration 
among varying policy-
areas
•	integration at strategic 
and tactical/operational 
level
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evaluation 
of policy 
alternatives 
from actors’ 
viewpoint
integration of knowledge 
bases and learning 
processes,
integration of values,
agenda, goals, etc.
•	production of integrated criteria
•	consider human capacity 
for developing cooperative 
networks
•	working groups use knowledge-
base to assess, analyze and 
re-design the structural and 
functional aspects of their 
policy-making mechanism
•	entering the inputs and outputs 
of knowledge-base
•	existence of inclusive 
knowledge-base
•	existence of coordinated 
and integrated knowledge 
and data/information 
structure
•	production of all 
aspects and varieties of 
knowledge**
compatibility 
of policy 
levels
integration of decisions 
among actors involved at 
different levels** 
•	introduction of outputs and 
outcomes of policy-making in 
knowledge-base to evaluate 
processes and structures 
against general models and 
specific goals to be used by 
all involved in policy-making 
processes
•	introduction of criteria to assess 
implementation processes 
against goals, objectives 
and strategies in the formed 
knowledge-based
•	existence of inclusive 
knowledge-base
•	existence of updating 
of knowledge-base 
management mechanism
•	existence of monitoring 
cycles of knowledge-base 
management mechanism
compatibility 
of the 
activities of 
all involved 
actors
integration of analysis, 
policy-design and 
policy-implementation 
processes
Source: writers, 2013, for this paper     * refer to 2.4.     ** such as: explicit, sectoral, etc.
6. Analysis: Necessity For Integrated Planning And Policy-Making In 
Tehran’s Metropolitan Area
Tehran as the capital and primate city of the country, and its metropolitan area - in addition to its local 
activities and functions - is the centre of all national activities and is the governing heart of the country. 
Concentration of mixed national and local decision-making and policy-making in Tehran has exacerbated 
the state of coordination and integration of aims, policies and decisions of all the involved stakeholders. 
The main problem area defined here is the lack of a motivation and mechanism for vertical and horizontal 
collaboration and cooperation of decision/policy-makers in producing urban goals, agenda and policies. 
This absence has encouraged a perpetual state of inter-organizational/ inter-sectoral incompatibility and 
rivalry and is itself a hindrance to the vertical and horizontal integration of metropolitan planning and 
policymaking activities in Tehran. This indicates the likelihood of conflict and lack of coordination among 
sectoral policies, and spatial issues arising in Tehran and its metropolitan area, especially considering the 
lack of a formal organizational mechanism for planning and managing this metropolis. This fact indicates 
the necessity of analysing integration in the metropolitan system of Tehran but also urges the adoption of 
an integrated planning and policy-making mechanism. Tehran’s problem areas and its disintegrated state 
of policy-making can be concisely listed below:
•	 Lack of vertical coordination of national and local policy-makers in Tehran as the capital of the country: 
a multiplicity of policy-makers - in addition to local level policy-makers - exists within the public sector 
system at national level that makes, decide and implement policies. Not only has the nature of these 
policies but also the multiplicity of the produced and implemented policies has multiplying impact 
upon the spatial system of Tehran. The outcome is the creation of a problematic state. This implies 
that the decision spheres related to Tehran extend vertically. Public and private organizations, non-
governmental organizations, etc. intermingle vertically (and horizontally) with no preconceived design 
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and with slight vertical coordination. 
•	 Lack of vertical coordination among local, sub-regional, regional and national decisions and policies 
affecting Tehran: Tehran is prone to national and even international policies. These decisions and 
policies target those issues, problems and values that are in accord with the assumed role for Tehran. 
This is while the structural demands of Tehran are such that inherently requires policy-making specific 
to the inner needs, requirements and constraints of its residents at local level. 
•	 Lack of horizontal coordination among the decisions and policies of major policy-makers in Tehran: 
Due to the historically experienced sprawl of Tehran and the formation of middle and upper-middle 
class residential areas besides informal settlements for the migrants and lower-middle class groups of 
society unable to reside in Tehran (which are all – inter alia - an outcome of perpetually rising land and 
built space prices of the inner and outer areas of Tehran) plus the (everlasting) tendency to demolish 
and rebuild the residential buildings of Tehran to turn them into mixed residential and non-residential 
(mainly commercial and administrative) uses with higher densities, Tehran has expanded immensely: 
physically and else. One outcome of this expansion has been the multiplicity of decision-makers and 
stakeholders at all sectors. The multiplicity of planning, decision-making and policy-making in this 
widespread landscape requires appropriate and well-devised mechanisms and support systems to 
reach and adopt an inter-connected decision/ policy arrangement, aiming at reducing the existing 
problems and avoiding the formation of new problems.
•	 Weaknesses of the adopted planning approach in Tehran: The theoretical aspects of planning or 
the specificities of urban planning approaches – as defined and practiced in some countries (more 
and lesser developed) - especially at the metropolitan level, lends little to the role and functioning of 
planning and policy-making at national and local level in the metropolitan system of Tehran. This fact 
puts an emphasis on the sound adoption of a transparent and integrated planning approach away 
from the current unawareness about the fact that planning is a continuous, adaptive process and not 
one solely concerned with the preparation of end-state physically orientated plans (or the adoption of 
a plan-based approach to urban planning).
•	 Inconsistency of political behaviour and urban policy-making in Tehran: this inconsistency in Tehran 
is especially due to the eclectically adopted planning practice which is devoid of any logical and 
sensible thinking, or sound linkage to political spheres of planning and also to appropriate support 
systems. 
7. Conclusions
The tangible application of integrated and knowledge-based spatial planning and policy-making model 
presented here can materialize if and when an adequate knowledge-based system and an appropriate 
decision support system is devised, implemented and managed in Tehran. Networking all information, 
involved actors and sectoral policies through adopting processes of management and sharing of 
knowledge can help generate an integrated system capable to overcome the public policy disintegration 
and feeble planning approaches. 
7.1 Analysing The Pillars Of Knowledge Management And Its Process In Tehran 
Through defining the pillars of knowledge management based upon conceptual aspects of knowledge 
management as mentioned in section 2 of this paper, the state of consideration and application of 
knowledge management principles in Tehran can be traced and analysed as concisely presented in 
Table 4.
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7.2. Prescribing A Knowledge-Based Integrated Policy-Making System In Tehran 
To achieve vertical and horizontal knowledge-based policy integration in Tehran a tripartite process based 
on Tsekos, 2003 [22] and the above mentioned model is presented as follows: 
Table 4 Analysing the pillars of knowledge management and its process in Tehran
Criteria: Pillars 
of knowledge 
management
Sub-criteria for 
analysis State of knowledge management in Tehran
Knowledge 
acquisition
or
Generation of 
knowledge
or
production of 
knowledge
Knowledge integration
•	Production of knowledge is faulty and incomplete.
•	Integrated knowledge is not produced.
•	Production of criteria for knowledge management has no 
precedence.
Expending spatial 
expert knowledge
•	Policy-making is based on expert and formal knowledge.
•	There is no effort to use collaborative processes to or use 
broader forms of knowledge and knowledge management.
•	There is no mechanism to apply knowledge management.
Availability, validity 
and coordination of 
knowledge
•	Production of a common information system is sporadic. 
•	Policy-making lacks appropriate information.
•	Information system is faulty, uncoordinated and 
incomplete: sectoral and fragmented sources of 
information production.
•	No principle for sharing information and policies.
•	Overlapping and duplication of efforts to produce 
information.
Learning process: from 
past experiences and 
•	No precedence of learning process to base policy-
making on past experiences and efforts.
Learning process: from 
contextual values
•	No precedence for contextual values to enter learning 
and policy-making processes.
Knowledge 
organization
Existence of 
mechanisms to update 
knowledge
•	New information does not enter policy-making cycles.
•	Fragmented information systems and policy-making, 
mechanism has denied updated knowledge for policy-
making.
Existence of thorough 
knowledge base for 
policy-making (besides 
formal and expert 
knowledge)
•	Knowledge base for policy-making has not formed and 
the existing knowledge is limited to formal and expert 
knowledge.
Knowledge 
dissemination 
and sharing
Existence of agenda, 
sharing of knowledge 
and appropriate 
infrastructure
•	There is no precedence of shared agenda, knowledge 
base and appropriate infrastructure for it to materialise.
knowledge 
utilization * *
Source: writers, 2013, for this paper * as above: combination of above boxes in each column
First stage - Adoption of an appropriate approach to planning and policy-making in Tehran in both 
substantive and procedural aspects, i.e.:
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˗ Development of an integrated strategic and spatial planning and policy-making approach 
accompanied by an appropriate data depository system serving as common knowledge-base in 
Tehran.
˗ Establishment of an integrated organizational structure suitable for the different stages of 
decision-making, planning and policy-making in Tehran.
Second stage - Creation of an integrated knowledge base and data structure adaptable to various types 
of public sector organizations in Tehran (as in Figure 2). 
Third stage - Construction of an information system for an integrated knowledge-based framework for 
policy-making, strategic planning and managing in Tehran to provide common definitions, knowledge-
base and conceptual framework for policy making throughout the metropolitan area and its various 
areas, sectors or organizations: horizontally and vertically. 
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MANAGING THE KNOWLEDGE-BASED DEVELOPMENT OF A CITY-REGION
Antti Lönnqvist
Tampere University of Technology, P.O. Box 541, Tampere, Finland, antti.lonnqvist@tut.fi
Knowledge-based development thinking suggests that knowledge should be managed as a part 
of regional planning and development. However, there is a lack of research describing the actual 
needs of the regional development professionals concerning knowledge-based management. Also, 
the implications of the regional management context on applying knowledge-based approaches 
are not clear. This paper scrutinizes the specific requirements of managing knowledge at regional 
level through literature review and through a qualitative case study of Tampere region in Finland. 
The findings show that regional knowledge is a challenging management object because it has 
varying definitions and interpretations, it is immaterial and it is largely embedded in humans. 
Moreover, the regional context makes the management of knowledge difficult due to the complex 
and dynamic operating environment and due to the networked and informal nature of regional 
management context. The empirical insights provide concrete evidence on how these challenges 
manifest in practice. 
Keywords
Cities, Knowledge-based development, Management, Regional development
1. Introduction
The knowledge-based development (KBD) paradigm suggests that knowledge is important for cities’ 
and city-regions’ development and success [1,2]. Thus, those responsible of the development of cities 
and their regions should take knowledge into account in managerial practices. However, at present the 
managerial application of KBD thinking is ambiguous: for example, it is not clear which knowledge-based 
management approaches are suitable for the regional context, how those would be linked to the existing 
regional managerial processes and who in the region would be the actor taking the lead concerning the 
development of new managerial practices.
The management of KBD is a complex task, firstly, because the management takes place in the regional 
development context and, secondly, because the object of managerial interest is knowledge. In regional 
development, management responsibility is shared by a network of actors with partly conflicting objectives. 
It is also somewhat unclear what management means in this context. On the other hand, knowledge as 
a regional phenomenon is very intangible and obscure: how do we define the knowledge we are talking 
about, where is it located within the region, who owns it and how to access it? Furthermore, although there 
is plenty of research on the application of various knowledge-based management models in companies 
there is limited evidence on their suitability at the regional level. 
This paper aims to scrutinize specific requirements of managing knowledge at regional level. This 
insight will be useful for understanding the potential and limitations of knowledge-based management 
approaches in a regional context.
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This paper reports the results of a one and a half year action research project aiming to develop 
knowledge-based management practices in Tampere Region (in Finland). The project included various 
activities such as interviews, training sessions, consulting workshops and practical development work by 
researchers and key regional actors. As a result, this paper presents an analysis of the key knowledge-
based management tasks at regional level.  
2. Literature review
Many of the knowledge-based management theories and models have their origins in the corporate 
sector [3, 4, 5, 6]. Therefore, the peculiarities of the city context should be carefully considered when 
applying the managerial models in cities and their regions. For example, the presence of different 
institutional actors makes the application of knowledge management within regions more complex than 
it is within corporate context [7]. In regional context, network-based forms of governance are used, for 
example, in resolving conflicts over national social policy reforms and in securing a well-informed regional 
planning process [8]. In addition, issues related to conflicting organizational goals, power structures and 
the somewhat irrational decision-making culture in the public sector environment need to be incorporated 
into the planning of knowledge-based management practices [9]. 
A key group of actors in the context of managing regional knowledge-based development is regional 
development officers, people working for regional development, for example, in municipal organizations, 
regional development agencies and national development agencies for city-regions [10]. In regional 
development context ‘management’ has special characteristics because it may not be self-evident who 
has the legitimacy to lead others and whether the leader has any influence over other members [11]. The 
promotion of regional economic development is an interactive process between firms, various public or 
semi-public development agencies and research institutions [10]. 
The existing literature clearly states the need for taking knowledge into the managerial agenda in cities 
and their regions [12, 13, 14, 15). However, due to the lack of managerial hierarchies, lack of explicit rules 
and lack of long-term targets it is difficult to create a systemic logic for knowledge management in cities 
and their regions [7].
When discussing about the role of knowledge in a city-region, we need to specify what knowledge is 
and where it is located. For example, knowledge can be found in the objective world of corporate life, 
the subjective world of individual experiences and the social world of relationships between several 
actors [7]. Regional knowledge can also be observed through the concept of knowledge assets [16, 17]. 
Regional knowledge assets consist of regional human assets (e.g., the know-how of different actors 
within the region and, more generally, individuals’ knowledge and abilities), regional structural assets 
(e.g., universities, knowledge-intensive companies, ICT infrastructure, local culture, values and history) 
and regional relational assets (e.g., formal and informal relationships between key actors within the 
city-region) [16]. The focus should not be only on (static) assets but on learning and knowledge-based 
production as well [16, 18]. For example, interaction processes among actors within firms and other 
organizations or between networks of firms and organizations to the use and creation of knowledge and 
its transformation into value are important [19]. 
Regional knowledge is considered important since it serves as a value driver for the outcomes that cities 
and regions pursue. However, regional performance is not only a question of the level of human capital 
(e.g. the ratio of inhabitants with a university degree) but about the type of knowledge they possess [20]. 
In other words, different types of regional knowledge bases are required to produce different kinds of 
innovations [21, 22]. Thus, each region possesses a unique set of knowledge-based value drivers [16, 
17, 23]. 
One aspect of regional knowledge is that it is formed by long-term accumulation in local organizations 
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[24]. Thus, it is deeply rooted in local culture and has a strong feature of path-dependence with some 
kind of inertia. This may produce sustainable benefits because other regions do not easily copy this 
kind of knowledge. However, path dependency may also result in negative lock-in tendencies [22], and 
wrong kind of social capital (i.e., too tight relationships within the core group and not enough connections 
outside) can even hamper innovative activities [25].
As a managerial concepts knowledge is a challenging one, particularly in the context of cities and their 
regions. First, as discussed above, knowledge has varying definitions and interpretations. This makes it 
difficult to explicitly define what it is that should be managed. Second, knowledge is immaterial – difficult 
to observe, describe and quantify. How can managers impact something they cannot see or touch? Third, 
knowledge is, to a large extent, embedded in humans. Knowledge cannot just be extracted from an 
individual, especially if the manager has no formal authority over the other person. Thus, psychological 
issues, such as motivation and trust are linked with the management of knowledge. Fourth, the regional 
context makes the management of knowledge especially challenging. As regional development dynamics 
are highly complex it is difficult to identify the knowledge to be managed. In addition, the networked and 
informal nature of regional development work makes it difficult to apply any managerial practices. 
3. Case study
3.1 Overview of the research setting
The literature review suggests that while knowledge-based management practices seem relevant for 
regions there are many challenges associated in applying those in practice. In addition, there is a lack 
of research explaining how regional level managers themselves experience the needs and challenges 
associated with knowledge-based management. Thus, an empirical study seems like a logical step 
forward. 
Studying the managerial needs and practices related to KBD is challenging due to the networked nature 
of operations. This is caused by the fact that there is a need to understand the activities and thinking of 
various actors as well as the dynamics between the actors. Thus, a qualitative case approach was chosen 
as a methodology. This was expected to bring a comprehensive view to the complex phenomenon of 
regional knowledge-based management activities.
Between January 2012 and May 2013 a development project was carried out in Tampere region in 
Finland regarding knowledge-based management. The starting point of the project was the observation 
that while the region is highly knowledge-based the related management practices have not been 
systematically developed. Furthermore, the quickly developing field of knowledge-based management 
seemed promising in providing useful tools and practices to support the regional management. Thus, 
the development project was initiated. The project consisted of several interrelated tasks. First, there 
was an interview study addressing the knowledge-based management needs as well as the strengths 
and weaknesses of the city-region’s knowledge assets. Second, a training programme was organized 
to develop the city-regional actors’ skills in the area on knowledge-based management. Third, a group 
of researchers worked together with the regional development personnel of the Council of Tampere 
Region (a regional development authority) in order to integrate knowledge-based management thinking 
and practices in the ongoing regional management processes. The case description below is a result of 
the experiences of the development project.
3.2 Case context: Tampere Region
Tampere region is the second largest region in Finland. It holds a bit less than half a million inhabitants. 
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There are 22 municipalities in the region. The City of Tampere is the largest city in the region with a bit more 
than 200,000 inhabitants. Many of the neighboring municipalities of Tampere, such as Lempäälä, Nokia 
and Pirkkala, hold around 20,000 to 30,000 inhabitants. In the rural parts of the regions, municipalities 
such as Kihniö and Juupajoki hold only about two thousand inhabitants. The small size of municipalities 
is typical in Finland, although the issue is currently under a tough political debate due to the problems of 
the small municipalities in providing welfare services in an economically sustainable way.
While the city of Tampere can be regarded as an emerging knowledge city [26, 27], the more rural 
municipalities of the region are clearly lagging behind in development and they focus more on agriculture, 
forestry and basic industrial activities. The heterogeneous structure of the region has positive aspects 
such as the diversity described but it has also its challenges in terms of planning how to develop the 
region in a balanced way. 
Some current challenges of the region include the problems caused by the structural changes in industrial 
activities. Due to the global competitive situation, there has been a loss of jobs in manufacturing but also 
in the ICT sector. Especially the layoffs by Nokia have caused a major concern, as a lot of high-paying 
jobs have been lost. There is an active search for new industries that would provide economic growth 
and jobs in the future. Another major concern is the sustainability of the public sector – an issue causing 
problems in many parts of Europe at the moment. Municipalities are experiencing productivity challenges 
as the demand for services seems to be growing in a situation in which the funding (i.e., tax revenues) is 
not growing at the same rate as the cost of producing the services. The ageing of the population will make 
the situation even more difficult in the future as the ratio of elderly people enjoying welfare services and 
the younger working generations is developing negatively. A topical theme in Finland related to producing 
welfare services is how to organize the municipality structure, that is, whether to form bigger municipalities 
which would be economically stronger and better equipped to respond to the service needs?
Many actors are working actively in the region in order to cope with the challenges and to explore new 
opportunities. The Council of Tampere Region coordinates the regional development work. Its activities 
are based on the legislation on regional development. This defines the administrative structures, operation 
legality and forms of decision-making. The Council works closely with other regional development actors 
within the region, nationally and internationally. Key regional actors include the municipalities in the 
region, the two universities and other education organizations, the Centre for Economic Development, 
Transport and the Environment (which is the national government’s regional development organization), 
Tampere Region Economic Development Agency – Tredea, other regional development organizations, 
the companies in the region and technology centers such as Hermia. The network of regional development 
professionals knows each other well and the key actors meet one another regularly.
3.3 Results: the knowledge-based management challenges
During the development project it was discovered that many of the knowledge-based management 
challenges at Tampere region are generic, that is, faced by most regions. For example, regional planning 
is a future-oriented activity and thus there is always some amount of uncertainty associated with it. 
Another commonly problematic issue is related to the fact that regional development actors are very busy 
people and their time for regional development activities is limited because they have their hands full in 
managing their own organizations. For example, the main task of a university rector or a chief executive 
officer (CEO) of a company is to make his or her organization prosper. Naturally, regional development 
is a major part of a university’s agenda and, similarly, a socially responsible CEO is interested in the 
welfare of the people and environment in the region. However, these people suffer from the shortage 
of time, as there are a lot of strategic and operative challenges facing them daily. Therefore, it does not 
seem possible to burden these actors with additional knowledge-based management activities. Instead, it 
seems that a potential approach might be to somehow integrate the knowledge perspective in the existing 
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management practices. In any case, any new practices should be such that they make the manager’s 
activities more efficient and effective.
One of the key challenges related to planning policies and activities in the region deals with understanding 
the current performance of the city-region. Thus, in order to be able create plans for the region’s future 
there is a need to determine the status of the region in terms of its knowledge-based urban development 
(KBUD) performance. For example, which are the region’s key knowledge assets and in what state are 
they? Nowadays, the global markets are developing in a dynamic manner and it is important to keep 
up with the developments taking place. Many things can happen nationally or internationally that has 
implications on, for example, how the businesses operating in the region perform. The basic problem 
in developing the regional knowledge assets is that while developing them takes time the world is in 
continuous motion. It is impossible to know beforehand which assets will be highly valuable in the 
competitive global markets in, say, ten years from now. Of course there are ways to make predictions, 
which may increase the likelihood of hitting the moving target. In any case, there is uncertainty associated 
with the investments made to knowledge assets. This characteristic makes it even more important that 
the decisions made concerning the development of knowledge assets are made with caution using the 
best available knowledge and that the process is somehow monitored. 
Regional actors possess a lot of knowledge about many things: it would be important to get this knowledge 
into use in the regional planning work. For example, in the two universities and in the polytechnic as well 
there is a lot of high-level expertise. There is also knowledge about the future development trends of 
various industrial sectors, technologies and so on. However, the knowledge is scattered and possessed 
by thousands of individuals. From a regional perspective it is difficult to know who possesses some 
relevant knowledge regarding a certain activity. Thus, even though this knowledge exists, it may not be 
obtained for the purposes of regional development. 
During the interviews of regional actors it became evident that there is a common perception that Tampere 
region holds a strong set of knowledge assets (e.g., know-how in universities and skilled work force in 
companies) but the region is not performing up to its potential. That is, the key issue is how to mobilize 
the knowledge assets and turn them into societal value (e.g. through innovations and new businesses) 
more effectively. During recent years, various activities have been done to improve this situation. For 
example, the New Factory, a novel innovation platform has been launched. It provides various activities 
and services to support entrepreneurial work. An example of such activities is Protomo, which is a service 
for professionals developing their business ideas. It provides facilities for working as well as professional 
guidance and potential partners for developing the innovation. 
While the importance of knowledge-related issues is generally fairly highly recognized in the city-region 
concrete regional development projects such as infrastructure development get a lot of attention, 
especially in the media and among citizens. For example, at the moment of writing the book a big debate 
is going on whether the city of Tampere should invest in a new tunnel, which would make the traffic run 
smoother and would free up land area for housing and recreation, or whether an investment should be 
made on a new light rail train service. While these big infrastructure projects are highly important they 
completely overshadow the more intangible development areas of the city. Therefore, as knowledge-
related development projects may not get attention even though they are important, there is a need to 
raise awareness of their significance. 
Furthermore, there are sometimes conflicting goals in the city-region. Certain policy may be positive from 
the perspective of one regional actor while being negative from the perspective of another. For example, 
recently there have been discussions in Tampere region regarding where to locate a new facility for the 
purification of drinking water. These kinds of facilities always cause some environmental problems, at 
least a problem for the landscape. Thus, naturally many municipalities in the city-region would be eager 
to utilize the water but not necessarily have the facility in their own environment. In this case the regional 
objective of securing fresh drinking water for a large population conflicts the goals of some municipalities 
396
Parallel Session 2.1. Knowledge and Management and City
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
and perhaps other actors as well (e.g., environmental organizations). Thus, a key challenge from regional 
development perspective is to get different actors working for a common regional agenda.  
To summarize, current knowledge-based management challenges within the region include the following:
- How to obtain an overview of the regional performance in a dynamic operating environment?
- How to take the knowledge perspective into account in the regional management processes?
- How to get the relevant knowledge possessed by regional actors as an input to regional planning 
processes?
- How to mobilize knowledge-based value creation in the region, i.e., how to produce more value 
out of the regional knowledge assets?
- How to put the knowledge-related phenomena on the regional policy agenda? 
- How to find common goals to which key regional actors can get committed?
The points listed above are described as challenges, that is, as problems related to dealing with 
knowledge. It is worth highlighting that knowledge-based management should not be seen only as a 
possible solution to major problems but also as a potential way to seek opportunities for improving things 
which are working well but could be even better. For example, it might provide ways to help regional 
development professionals deal with knowledge more efficiently and effectively, that is, to improve the 
productivity of their personal work practices. 
In addition to exploring the challenges, some well-functioning knowledge-based management practices 
were also discovered. In fact, it turned out that many good practices were already in place. These could be 
called implicit knowledge-based management practices – practices that effectively deal with knowledge 
but that have not consciously been designed as, for example, knowledge management strategies. One of 
the most important knowledge-based management practices is related to the tight informal connections 
between the groups of regional actors. Many of the actors meet each other in various meetings and 
events very often. This has facilitated the development of trusting and friendly relationships between the 
actors. This makes it easy to exchange information about ongoing issues so that people are aware of 
important developments. 
Another example of the existing practices is the planning processes in which regional stakeholders are 
given the possibility to participate in, for example, identifying city-regional development themes. Collecting 
the views of key stakeholders by carrying out surveys or organizing ideating workshops is a common 
practice by the Council of Tampere Region. There is also a website, a regional foresight portal, for 
sharing information about important issues related to regional planning (e.g., about ongoing projects and 
activities). The establishment of centers of expertise, which are loci of high level research and development 
expertise, represent yet another example of an existing knowledge-based management practice. The 
centers of expertise at Tampere include, for example, the themes of digital content, nanotechnology and 
intelligent machines. They represent an effort to invest in high-level knowledge assets in order to develop 
world-class technology and innovations.
3.4 Analysis of the findings
The case experience reflects the view provided by the literature very well. Many of the challenges 
originating from the networked nature of the regional development context and the intangibility of the 
focal management object – knowledge – are evident in the practice as well. However, during the case 
study it was discovered that these challenges, while being significant, are not overwhelming. In fact, it 
was observed that in the region there were very sophisticated knowledge-based management practices 
already in place. Examples of these include the informal relationships with the core actors facilitating 
knowledge exchange and the procedures for collecting the views of regional actors for the use of planning 
processes. These are examples of the so-called implicit knowledge-based management practices. 
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An important observation is that there is a variety of different knowledge-based management challenges. 
This suggests that there is no single management approach available to match all the managerial needs. 
Instead, a set of knowledge-based management tools is probably needed. Furthermore, the regional 
development professionals are busy people and thus there is a need for knowledge-based management 
practices that make their work easier instead of adding yet another time-consuming responsibility. Thus, 
instead of implementing stand-alone knowledge-based management models it seems more realistic to 
develop managerial practices in which the knowledge perspective is somehow integrated to the general 
management practices.
The findings presented here reflect the situation of Tampere region which is its own kind of context as all 
regions are. In this case, at least the small scale and the Finnish collaborative and low hierarchy culture 
probably affect the observations made. This obviously has its limitations concerning the generalizability of 
the findings. However, the contextual view can also be seen as one of the major strengths of this study: 
it is likely that the managerial needs are always to some extent contextual, which is characteristic to the 
nature of regional knowledge more generally [16, 17, 23]. In other words, it is important to understand the 
contingencies related to knowledge-based management practices.
4. Conclusions
The purpose of this paper was to scrutinize the specific requirements of managing knowledge at regional 
level. First, the literature review showed that regional knowledge is a challenging management object 
because it has varying definitions and interpretations, it is immaterial and it is largely embedded in 
humans. In addition, the regional context makes the management of knowledge especially challenging 
due to the complex and dynamic environment and due to the networked and informal nature of regional 
management context. Second, the empirical insights derived from the qualitative case analysis supported 
these insights and provided concrete evidence on how they manifest in practice within the context 
examined. The findings showed a variety of knowledge-based management challenges but also a set of 
well-functioning practices.
The main contribution of this study is the exploration of the managerial perspective of knowledge-based 
development. There is a lot of prior literature convincingly stating the importance of knowledge as a 
regional value driver. Similarly, a stream of literature is starting to form devoted to exploring the applicability 
of knowledge-based management approaches – originally developed for the corporate sector – in the 
regional environment. However, what has been missing is a practice-driven perspective of the actual 
managerial needs and limitations related to transforming the ideas of knowledge-based development into 
novel managerial practices. The new insights produced as a result of this study are likely to be useful for 
advancing the application of knowledge-based management practices.
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Cities are the principal ground for manifestation of an information society. To create entrepreneurial 
city, it is required that just and equal access to opportunities be provided for all segments of the city 
and technologies, be intelligently employed. Furthermore, it is necessary for us to be electronically 
readiness in all political, economic, social, cultural, and technological aspects. Also e-city 
creates enormous potentials and opportunities for development of the entrepreneurial city. After 
improvement of e-readiness for establishment of entrepreneurial e-city, potentials and capitals of 
the city become productive and more suitable opportunities are offered to citizens, state sectors, 
and private sectors in order to become entrepreneurs. To create and develop an entrepreneurial 
city, we need to have readiness to detection and creation of entrepreneurial opportunities and 
finally exploitation of these opportunities which in turn lead to use of entrepreneurial events and 
their quality in the city.
The aim of this research is to design & clarify the method of grounded theory, such that the central 
factor impacting entrepreneurialism of the city is determined and Moreover, casual conditions 
and strategies and In particular contextual and environmental conditions which affect strategies 
are identified, and for their manifestation, potentials and necessary readiness are made.
In this model, the quality of entrepreneurial events, the productivity of activities, the necessity of 
reducing the digital gap, positive and active attendance in information society and compatibility 
and aligning with the global society are emphasized. In an entrepreneurial city, citizens are not 
help seekers; private sector is not passive; and the government is entrepreneurial.
Keywords: e-city, e-readiness, entrepreneurial city, entrepreneurial events, technological entrepreneurship
1. Introduction:
With the appearance and development of information and communication technology, new international 
concept called “information society” has been proposed and entrepreneurship is also influenced by 
the information society. However, the cities are the main context of realization the information society, 
and they should gain the necessary readiness for effective participating in the information society and 
becoming entrepreneurial cities.
Schumpeter say: Entrepreneurship is the engine of economic development of countries [1] and the rapid 
growth of technology is a valuable opportunities that become the origin of entrepreneurship and urban 
growth.
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Studies show that in order to achieve a better life, economic development is a prerequisite and for 
achieving economic growth and development, entrepreneurship is needed. So in technological and 
competitive world, for development and deployment of entrepreneurial city, (especially for cities in 
developing countries), designing the e-readiness model of entrepreneurial city is necessary.
2. Research undertaken
The study of literature of electronic city and entrepreneurship development in cities & the history 
of researches in this field show that we faced with a number of factors in creation of e-readiness in 
entrepreneurial city.
In most previous studies, the subject of e-readiness has been investigated by the impact of existing 
models or combining several models, for example, the e-readiness of an organization to implement and 
deploy an application or creating e-municipality which only has been noted to one or more dimensions of 
e-readiness of parameters of city.
In the existing models there is no comprehensive model that explained the factors and conditions and 
comprehensive strategies for creating entrepreneurial city, therefore, it is necessary to develop and 
explain a systematic and comprehensive model.
There are many models and tools for e-readiness that proportional with a particular purpose, were 
designed, explained and classified, like APEC, OECD, EIU, McConnell, GDI, WITSA, UNCTAD, CID, 
KAM, NRI, WTI, CSPP,… However, this research doesn’t want to selec and localize one of these models 
or combination of models to made a special model for a specific purpose! 
Researcher doesn’t want to measure the level of e-readiness of a city, because researcher believes 
that digital divide, between the cities of countries like Iran and cities in developed countries, is High, 
(according to the published data eg EIU 2010) [2], that the case study Assessment is not the main 
necessity for create e-readiness in entrepreneurial city in this country!
Cities have several factors that the balanced readiness of all components cause to create of e-readiness 
in whole city. The main factor of city, are “citizens”, “private sector” and “the government and the public 
sector”.
Whatever the research focus on it, is the identification of factors that make the readiness for the 
establishment of entrepreneurial city, that currently these factors are probably even barriers to correct 
assessment and provide accurate data for planning and improvement of e-readiness!
Thus, two levels of readiness that is predictable: the first: the environmental e-readiness of city, and the 
second: the e-readiness of components of city.
The environmental e-readiness of city focuses on national approaches and governmental policies, that 
is outside of the administration & policies realm of urban management, and e-readiness of factors of 
city focuses on the internal readiness of urban components and there is a possibility to be an interaction 
between factors of city and urban management in urban planning, and improvement e-readiness.
3. Theoretical foundations and background research
Researchers review results of domestic and foreign papers, documents, reports, and international 
statistics related to the topic of research and especially in the background of done research in the field 
of e-readiness and entrepreneurship development in cities, review effective factors on development 
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of technological entrepreneurship and the role of entrepreneurial activities (especially technological 
entrepreneurship) in the Urban Development, In-depth, until in the meetings and interviews with experts, 
will have sufficient knowledge on the subject and be able to assess the reliability and validity of the model.
The prepared e-readiness assessment tools that can be classified based on centralized model, focuses 
to three categories: e-commerce, e-community and electronic systems. Models focuses on e-commerce, 
focusing on main infrastructure and readiness of nations for trade and economic development. The model 
focusing on the e-community, focuses on ability of the community to used ICT, and models focusing on 
systems, in fact focuses on the criteria that should be reviewed in both economic and social group. 
However, the aim of this study is not to describe, classify or compare existing models or tools of 
e-readiness. Many papers have addressed this issue, mean while, sites like Bridges.org, infodev.org, 
School of Management, MIT and OECD and... have done good efforts  in this direction.
For example: McConnell international Institute [3], has defined, the e-readiness of a country, as an ability 
to exploit the digital economy.
With an overall view of previous studies, we find that the lack of access, poor quality and inefficient of 
PESTEL1 and weakness in the TA2 and new application, are major problems in this subject. 
as a typical model: for acceptance of technology in entrepreneurial city, “Actual use” of an electronic 
service occurs when the citizen have’ willingness “to use the services, Also willingness will appear when 
the “attitude” of citizens to technology have positive change and positive change in the attitude will appear 
when the citizen feels that using of technology, is “useful”, “easy” and “reliable”.
Entrepreneurial city is a ready & appropriate city for entrepreneurship that viewing creativity, innovation 
and quality of entrepreneurial events, are increasing there.
Mayor Stephen Goldsmith said: entrepreneurial city stimulate innovation and improve the quality of life 
and the opinions result of Mayors and experts in this field have been categorized into seven subjects: 
Managing City Finances, Improving Education, Reducing Crime, Regulation efficiency, Increasing 
Economic Development, Welfare, and Civil Society [4].
WSIS3 was held in Geneva and Tunis, to fulfill the Global Information Society, has emphasized on e-cities 
that make a part of information community [5].
Electronics City is a city where the opportunities created by ICT, in order to further increase the success 
and effectiveness, has been invested [6].
For establishment electronic city you should consider the important issues and access to technology is 
just a part of e-readiness of city. So the entrepreneurial city in an information society will be created by 
e-readiness in all aspects of political, economic, social, technological, legal, and particularly being efficient 
system of laws and regulations. With creation the proper culture, and the free access to information, 
knowledge and attitude of the components of entrepreneurial city will positively change toward the 
benefits and opportunities of e entrepreneurial city. 
This awareness and changed attitude should be targeted and tailored to the characteristics of each city. 
For deployment of e-city, electronic infrastructures must be provided in large-scale and culture is changed 
until people themselves led to the use of these services [7].
1   political, economic, social, technological, environmental and legal infrastructure
2   technology acceptance
3  World Summit on the Information Society
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According to the Zoltan Acs [8], et al, metropolitan are not always entrepreneur (like some metropolitans 
in China) however metropolitans because of and densely populated, have cultural richness but not 
only large number and densely population made them metropolitan that is suitable for entrepreneur. An 
urban climate has a lot to do with cultural richness, economic diversity, international connectivity, and 
infrastructure excellence (education, transport) that is not available in each city.
Also Fritsch and Flack [9], said that the population density is a representative of regional influences, 
such as the availability and cost of needed resources like floor space and qualified labor, the presence 
of specialized services and venture capital, spatial proximity to customers and to other businesses in the 
industry, the regional knowledge stock and knowledge spillovers, quality of life (…) etc”.
A study for German regions based upon macro data show that the number of creative people in a region 
seems to be positively correlated with a high share of immigrants, of innovations per employment and of 
start-ups [10].
Based on what Feldman [11] and (Sternberg and Rocha) [12] said: entrepreneurship generally is a “regional 
event”. it means that entrepreneurial decisions by individuals (in favor or against self-employment) as well 
as the success or failure of a start-up are influenced. Beside other factors, by factors related to the region 
where the individual and the start-up are located. This kind of regional 5 impacts – with the region typically 
being a sub-national territory clearly below a radius of 100 or even 50 km – is often stronger than the 
national or even continental impact. 
In the other hand, Jacobs [13], Saied that: the more intensive inter regional competition among firms is the 
higher regional economic growth. that her basic argumentation is still quite convincing. Consequently, an 
increasing number of firms, resulting from more start-ups, would increase competition and thus regional 
economic growth.
Also Falck [14], Aghion and Howitt, [15], describe: Entry of new firms, exit of incumbent ones and firm 
turnover have stronger effect on regional innovativeness and productivity than competition among 
incumbent firms. Urbanization economies are positively correlated with population amount of the city 
because a greater number of new firms, as observable in larger cities, increase the probability of inter-
Industry connections and spillover effects. 
Heterogeneity, (not specialization in industrial-regional parts) is seen as the most important determinant 
of regional economic growth. Also, Technological change is the most important factor in long-run 
macroeconomic growth [16].
According to recently published findings in entrepreneurship, the geography of innovation and the new 
economic geography suggest that the extent to which a country is “entrepreneurial” and the “agglomeration” 
of its economic system is “agglomerated” could be a factor that explains technological change [8].
According to concepts of “geography of innovation and new economic geography”, Florida’s argumentation 
that, there is an interdependent relationship between certain characteristics of a metropolitan city 
(e.g. cultural and/or ethnic diversity), the number of talented people within this city, and the amount of 
entrepreneurial activities [8].
Also For the transmission of tacit knowledge spatial proximity of knowledge owners and potential users 
appears to be critical [17]. For example, several firms move their research facilities to geographic areas 
where significant amounts of related knowledge have already been accumulated in order to get easier 
access to that knowledge. Knowledge from other (industrial or academic) research facilities can be 
channeled via different means, such as, a web of social connections, the local labor market for scientists 
and engineers or by different types of consultancy relations between universities and private firms. 
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Also the establishment of the entrepreneurial city, help to urban development. But it is necessary to 
explain what kind of entrepreneurship leads to urban development!
Institutional theory has explained that the development will not result in an increase in the number of 
entrepreneurial events. According Viliam Baumol [18]: Allocation of entrepreneurial efforts,” are the key to 
understanding “the proportion of entrepreneurial activity” in the “economic boom". 
And what a city development goes through entrepreneurship development is not the number of 
entrepreneurial events! That are the “quality of entrepreneurial events” and “economic value added” in 
which entrepreneurs have created. So the quality of these events which are those generated ones is city, 
should be increased so that the city will be in the path of development.
However, as Memariani and Yadegar, [19], have expressed aware entrepreneurs and committed to 
ethical values  even in unfair environments for Moral action, making decision in a way that the effects 
on institutional environment and demand for entrepreneurship to hustle city to institutional reforms, and 
eventually into developement.
According to the Global Entrepreneurship Monitoring reports [20], the support and promotion of major 
industries who make a paradigm and special comparative advantage or particular competitive advantage, 
compared to other countries in the region, impact on economic development, the creation of small and 
medium industries and development of technological entrepreneurship in the cities of a country.
4. Research methodology 
4.1 Research method: given the aim of this research, it is an applicable research-based, and given 
the method of data gathering, it is a qualitative research-based. Method of conduction of this qualitative 
research is by using grounded theory. The grounded theory consists of what is obtained from inductive 
study of a phenomenon and is indicator of that theory. Thus, data collection and data analysis bear a 
mutual relation. Research is not initiated from a theory to be proved; instead, research is started from a 
study period and opportunity is given so that it can show whatever is proper and relevant. A researcher 
uses regular data collection methods and considers the facts, identifies concepts and finds categories 
and presents a theory to explain a process.
4.2. Statistical population: To conduct this research, as a statistical population, in-depth interviews 
were carried out with state and private sector elites, and Iran’s e-city development authorities and these 
interviews continued until reaching the fulfillment phase. Moreover, by holding a meeting with Iran’s 
metropolis municipalities and representatives from the municipalities of the countries which are members 
of metropolises, the design was validated. In addition, researcher thanks Prof. Aliakbar.Jalali. 
4.3. Sampling method: To select experts, (target oriented and chain) sampling method was adopted and 
statistical population volume with 19 qualified individuals who had valuable information and experiences 
was selected and statistical population selection (which usually consists of 10±15 individuals in social 
sciences research) continued until theoretical fulfillment in interviews is reached.
4.4. Data collection method: To collect data and information, researcher has primarily accessed to 
initial concepts concerning e-readiness components and electronic entrepreneurial city by using field 
method, literature review and library study, credited scientific journals, annual statistical reports and 
relevant conducted research from the country and abroad in subjects of electronic city, technological 
entrepreneurship, e-readiness and city development and especially from the sources in Entrepreneurship 
Department and Management Department of the University of Tehran in order to be more dominant in 
conducting interviews regarding research subject.
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The main tool for collecting data and information is “interview”. To acquire a more comprehensive 
knowledge of research structures and concepts as well as perception of extant problems, in-depth 
interviews with statistical population has been conducted until a theoretical saturation is reached. The 
data is collected and categorized in two classes namely “open coding” and “axial coding” and conceptual 
scheme is extracted. In the third level, “selective coding” is conducted and, with researcher’s analysis and 
inductive art, conceptual model is designed and explained.
5. Start coding step:
5.1 Open coding (first Step): In the open coding 133 propositions were discovered from  interviews, 
then the propositions were collected and categorized in the criterion (37 categories), then identified 
criteria that have  related concepts, were grouped as dimensions (11 concepts), and finally the  concepts 
were grouped in three main factors: electronic access (including 6 concepts and 19 categories), the 
electronic acceptance and use (including 3 concepts and 8 categories) and generating technological 
entrepreneurship in the city (including 2 concepts and 10 subjects), were framework in the open coding.
5.2 Axial coding (second step): The purpose of this phase is creation relationship between the 
Produced categories (in open coding stage). This is done based on paradigm models and helps theorist 
to do the process of theory easily. The linking process in axial coding is based on the expansion and 
development of one of the categories.
Validity and generalizability of data and generalization of discovered data, in addition to citing to interviews 
with experts and studying related literature and library and field research, by showing the direction of our 
actions and decisions to experts (in a meeting of focus group with five members) (presentation process of 
study, all raw data, analysis, coding, basic objectives and the questions) and compare with the literature 
and models of e-readiness, correctness every step of the research and reliability discovered issues was 
approved.
5.3 Selective coding (third step): Selective coding (based on open and axial coding) is the main phase 
of the theorizing.  In this step for designing model and presentation the theory, abstract categorization 
should be done around the core category and categories have systematically related to each other and 
meaningful scenario that provides a specific purpose will be developed. In this stage, the researcher 
based on their understanding of the text of the phenomena which is studied, or in comparison with 
contexts of paradigm model, offers it in a narrative form or disassemble the paradigm model and show 
the final new theory in drawing form.
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6. e-Readiness model of Entrepreneurial City:
Figure 1: conceptual model of e-readiness of an entrepreneurial city
6. e-Readiness model of Entrepreneurial City:
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In particular contextual conditions (C):
 - Interaction between government and private 
sector in leadership and City management   
- Capability and access to electronic 
resources 
- social and cultural capital of city
- Awareness and participation of citizens in 
entrepreneurial e-city
Causal conditions (A):
-The Monitoring  and 
Control technology
-The Electronic access
-Electronic acceptance 
and use
-Regional and urban
advantages
Solutions & Strategies (B):
- Evaluation and rethinking 
of the present systems
- expansion of Technological 
Entrepreneurship
Consequences (E):
- Establishing the 
entrepreneurial city
- Good Urban Governance
Environmental conditions (D):
- Regional and Urban  advantages
- Law, Legal & Judicial regulations.
- Political and security factors 
- Economic factors
- Access to Research Science and 
Technology
 
The Monitoring and Control of an entrepreneurial city 
-#The growth rate of business environment (11 indexes) 
-#The growth rate and amount of activity, technological productive entrepreneurials action and 
behavior. 
-#The sustainable rate of Toddler businesses, new, emerging and high-growth.  
-#Observing the rate of individuals entrepreneur, relative to job-seekers and help-seekers.  
-  The increasing rate of citizens’ participation and private sector in making decision. 
-  the rate of Observing innovation in services and urban management. 
- The rate of aligning of technology development with entrepreneurship development policies.  
- The rate of aligning of technological entrepreneurship development with upstream and military 
modified or created documents.  
- The rate of aligning and consistency with the principles of the international system (eg, principles 
of taxation, commerce and international trade, etc.).  
- The rate of aligning the values of moral entrepreneurs with productive entrepreneurship. 
Main categories (CC):
Creation and 
discovery of 
entrepreneurship 
opportunities 
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7. Theorizing and explaining e-readiness model of entrepreneurial city:
7.1 Main categories (axial level): with analysis the interviews and consideration of the issues, two 
phenomena were identified as candidates for the central issue, so both “opportunitie” and “innovation” as 
a stimulus for development of entrepreneurship and motivational factors were considered, however, after 
discussions with experts, the “Opportunity”, was selected as the major category and primary tags and 
innovation was identified as a possible outcome of opportunity.
Research conducted of opportunity can be categorized into discovering opportunity and creating 
opportunity (Alvarez and Barney, 2007).
The key point of concept labels of “creation and  discovery of entrepreneurial opportunities” is that the 
creation of some of the grounded and environmental conditions which affect on strategies and in addition 
to discovery of opportunities cause to create opportunities those did not exist before those conditions, for 
example modifying a rule or creating a new system, new opportunities will also be created, therefore, the 
source of creating opportunity added to discovering  opportunity  and major issues emerged and as the 
core category was selected.
7.2 Causal Conditions: This conditions cause to creation and development of the phenomenon major 
category (class-based) and these factors may affect the major category, Including Category: monitoring 
technology (3 categories), electronic access (7 categories), acceptance and application of Technology (3 
categories) and regional and urban benefits (5 categories), which caused “major categories” (discovering 
and creating entrepreneurship opportunities) and also effect on it. 
7.3 Strategies: The strategies reflect the manners, strategies and targeted interactions  that have 
been determined with main categories and affected by environmental and particular grounded conditions. 
Two original label that have been identified on the strategies, Include: “Assessing and revising existing 
systems” (18 strategies)and “Technological Entrepreneurship Development” (11 strategies) is specified, 
which The strategies do impact on main categories, and also proper and efficient conduct of these 
strategies, led to the discovery and creation of entrepreneurial opportunities and outcomes are achieved.
7.4 Specific grounded conditions: Certain conditions that affect on actions and interactions and 
strategies directly, is called grounded condition. This contexts and conditions, are monitoring the social 
atmosphere of these conditions were made by, a set of concepts and categories or context variables and in 
the designed model are: the interaction of governance and private sector in leadership and management 
(6 categories), electronic availability and capability of human resources (2 categories), enhancing social 
intellectual and cultural assets of city (4 categories), awareness and participation entrepreneur citizen (4 
categories).
7.5 Environmental conditions: General conditions which are usually outside the direct control of 
local government and municipal administrators and other components of e-city and constitute a set of 
intermediary variables which impact on the strategies and in the designing model are: the regional and 
urban benefits (18 categories), law, legal and judicial rules (12 categories), political and security factors, 
(4 categories), economic factors (10 items), access to science, research and technology (3 categories).
Specific grounded conditions and environmental conditions affect the strategies and also discover and 
create entrepreneurial opportunities, provide context and condition to implementation strategies and as 
a result, many entrepreneurial opportunities have operated and helps to achieve the desired outcomes.
Outcomes: the final classification represent results and outcomes that create by connections between the 
components of the proposed model and strategies and using of the opportunities of entrepreneur city. In 
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this study, two main phenomena as Outcomes are described below: “The establishment of e-readiness 
of entrepreneurial city (12 outcomes)” and” establishment of readiness for good urban governance (13 
outcomes).”
This model is pursuing higher goals in comparison with the limited purposes of e-readiness models or 
technological entrepreneurship models that generally are responsible for overseeing the launch of a new 
e-business, providing new products or increasing the productivity in an organization, have important 
outcomes.
As mentioned above, the outcomes of designed model for e-readiness entrepreneurial city is: “establishment 
of entrepreneurial city” and “good urban governance”. 
Although the main issue in this model is: “creation and discovery of entrepreneurial opportunities”, the 
individual role of entrepreneurs should not be neglected, because entrepreneurship is depended on 
entrepreneur’s ability in making decision and his wisdom to decide how to take advantage of utilize the 
opportunities.
Therefore it is not wrong to say that: opportunities do not work operatively themselves. The role of the 
citizens to take advantage of opportunities is very important. They can recognize a specific situation as an 
opportunity during their interaction with causal and grounded conditions and also environmental factors 
which are effective on strategies. (And they related with causal conditions and affected by grounded 
conditions in interaction with environmental factors and institutions, those are effective on strategies, 
recognize a specific situation as an opportunity), It should be considered those citizens’ behaviors which 
based on their unique values, beliefs, personal characters. Also social, intellectual, cultural, human and 
financial capital is effective and noteworthy.
Entrepreneur governance in administrative and managerial aspects, in addition to monitoring, researching 
and developing for finally selecting of best technologies, must pursue for becoming more electronic and 
computerized at the decisions, rules and roles.
On the other hand which has social aspect, it should notice to lots of items such as: promotion, cultural 
aspects, synchronization, goal modification, processes, consultation services improvement, restructuring 
for control the political, social and economic issues, and ultimately context making for the increasing 
access, use, share and use of people and social institutions to science and technology and its applications
However, if the government and public sector is not entrepreneur, the way for fair reorganization & 
utilization of opportunities, innovation, mobility and generation will be closed.
These items can be named as a non-entrepreneur government: negligence to the theoretical and 
practical importance of administrative evolution, non-utilization of social capacities, lacking of native and 
expatriates experts participation who live in city and non-considering to necessity of interaction with 
citizens and efficient private sector etc, also the monopoly by  groups and institutions, the absence of a 
free media and Absence of civil and social  organizations and active and motivated NGO’s.
So if there is no class differences, groups monopoly, personal discretion and power of particular people, 
and rule, law, value and competencies were important instead, and everyone has expected to have 
fair access to all opportunities, then efforts to get skilled and hope for a better life will be increased, the 
motivation entrepreneurship in talented young people becomes more effective and eventually “generator 
of the economy” will start to work.
As noted above, the personal characteristics of entrepreneurs have special importance in creating an 
entrepreneurial city, and in the other hand, talented people have more creativity than others.
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Creative or vulnerable people require special environment and In turn they help to the creative environment 
with their capacities. They are more entrepreneurs and prefer the cities with features such as reliability, 
freedom, accessibility, economic prosperity, knowledge plethora etc. 
Because cities have benefits such as access to higher education, utilization of spillover local knowledge, 
and highly complex markets with a target market that small companies are able to exploit them. 
Additionally, cities are the provider of more infrastructures that is attractive to the young and educated 
people. So, in addition to the high demand, cities have more educated people which increase the number 
of entrepreneurs and in any urban area that has more regional benefits and attractions, context of more 
discovering and creating opportunities will be provided.
Some of these cities are global cities and Metropolitan, but some smaller cities are also included in this 
discussion. So, an entrepreneur city is not necessarily a big city and all Metropolitan is not necessarily 
entrepreneur, but there is always a large overlap, that many creative people are in the Metropolitan and 
Entrepreneurship event in the city has been increased. They also have higher rates of starting a business 
compared with rural areas. 
The entrepreneurial city needs creating the electronic city, e-city with good facilities, special attractions 
and special legal rights. It has paved its own path for interacting with the world. Because of the city’s 
attractions, economic situation and access to markets elite and talented individuals who come to the 
Town inhabit in there. There by the growth rate of the active population of the city will get increased and 
therefore the most successful entrepreneurs in the city will use their talents and creativity.
Although some areas have historical or geographical inherent advantages, but creating the opportunity 
of regional advantage with creating e-city is the heart of economic success in the entrepreneurial city, 
that give international identity and expansion to main traditional city and in terms of lifestyle, freedom, 
creativity, invention and innovation cities are different. 
Also with major city. creating e-city with special regional and urban advantage, such as Silicon Valley in 
the United States, provides an opportunity for innovation and invention
High potential in e-city is created by supporting e-governance, access to resources and opportunities 
and advantages of the legal institutionalization, regional advantage and young population, influent in 
science and technology, skilled, hard-working, creative, innovative and fluent in English and etc, and 
new established companies realize their market, is beyond the city, and even is beyond the country and 
international markets and strong human resources in this city are available in international markets and 
will also provide an opportunity for the international market to use the skilled and cheap population in 
competitive global market .
Create the e-city is also helpful to made knowledge-based city and it is helpful for entrepreneurs, to 
demonstrate their ingenuity and innovation, to develop the culture of innovation and invention, helpful to 
establish the entrepreneurial city.
However there is high tendencies of religion in developing traditional cities, but there is no conflict 
between e-city and religious beliefs, because citizens have their beliefs, and also are seeking a better life 
and better access to social networks and communicating and interacting with each other and applying 
technological opportunities of the modern world and their beliefs are compatible with the needs of the 
modern world. Therefore, one important factor in the digital economic development is interaction and 
adaptation with modern world.
The e-readiness of entrepreneurial city in identify and exploit of opportunities in new technologies is 
related to macro political economic policies too, Therefore, the macro- political economic and policies 
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include some factors such as: normal interaction and suitable relation with the international community, 
real economic liberalization and improving the business environment, disappearance of the barriers to 
entry of foreign capital, social freedom, high financial power of citizens, haven’t any debt to the bank, 
a  strong banking system, efficient judicial system, infrastructure and legal institutions that allowed 
companies to participate in competitive activities in the international markets and the establishment of 
regional advantages, those are the keys  to the success of e-cities.
One of the necessities for activation of the engine of economic is "economic liberalization” and reduction 
of monopoly in institutions and government that In addition to political stability and economic engagement 
and alignment with international economy is dependent to strengthen social capital, religious tolerance 
and democracy growth.
Competition in exploitation of opportunities attract foreign investment and cause to engaging with  world 
markets and development of e-cities create  economic growth, In addition this allows to entrepreneurs to 
stay in their own country and use the result of economic development and job and income and fair wages.
As mentioned above, political climate and the international political situation also affects urban development 
in technological entrepreneurship, if appropriate adaptation and interact with the world and the compatibility 
of modern world economy occures, active young entrepreneurs can present their skill and creativities in 
the world market and thereby the ability of entrepreneurial cities and e-commerce, will be provided,but 
if the international community is not normal and international sanctions are made, consequently city will 
involved with (short term, medium term and long term sanctions and affects on entrepreneurial activity in 
cities, particularly on knowledge based economy and life expectancy is reduced if there is no economic 
growth,and  we can’t had any  expected to have an entrepreneurial  and productive city
Therefore, the development of entrepreneurial cities, is depending on the government’s engagement with 
the world and compatibility of modern world economy, so with  dual role of government in economic and 
political development, governance and the public sector should seek to establish suitable relation with 
the international community, political and economic reforms, reducing interference in the economy and 
economic infrastructure, social justice and  reliance on the private sector, free access to statistics and 
information and providing innovative ways of governance and to integrate itself in the global economic 
system and open global markets and international trade for entrepreneurs and play its role as a guide, 
monitor and institutionalization of legal right and provide ability to more creativity, invention and innovation.
Also, with respect to using technology in a competitive environment, private sector becomes more 
competitive, therefore, the law of competition and control of market competition and correct applied 
competition policy, extend the application of competitive technology and innovation with managers in 
order to stay in competition and thereby aid, help, assist to the development and deployment of electronic 
entrepreneurial cities.
Before the establishment of entrepreneurial e-city, young people in the city, are most jobseekers, but after 
the establishment of e-readiness and appropriate reforms, the rate of active young people increase and 
young people are not jobseekers and they will also want to establish their own company and use their 
abilities to reach international markets, in other words, more people will be entrepreneurs,
8. Conclusion: 
According to the conceptual designed model, “creation and detection of entrepreneurial opportunities” 
was identified as the central part of entrepreneurial activities in the city. Recognizing and exploiting 
opportunities and intelligent use of technology opportunities in urban entrepreneurship development, 
Providing innovation and new value to society and become productive Capital city, is the basis of design 
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of e-readiness entrepreneurial city model. 
Entrepreneurial city event’s monitoring and technological monitoring, electronic access, technology 
acceptance and applying technologies in civil components as well as considering the regional and urban 
advantages lead to possibility of “creation and detection of entrepreneurial opportunities”. Additionally, 
proper implementation of specified strategies with titles of “evaluation and reconsideration in existing 
systems” and “development of technological entrepreneurship” positively impacts the reduction of barriers 
to creation of e-readiness in established entrepreneurial city.
In other words, the special effects of e-readiness model of the entrepreneur city are: Increased creativity 
and innovation in all municipal, ability to participation with governance in the city managment and 
Observed and innovation in urban governance and increasing the population’s satisfaction, and above 
all, that when people heard the name of the city, an innovative, Creative and attractive city, that have a 
suitable relationship with the international community, will be imagined.
Thus, if positive change in casual, particular grounded and environmental conditions which are effective 
in strategies implementation, appropriate implemented strategies, establishing a suitable relation with 
international community and information society and especially existence of a safe, competitive and 
open environment are essential items which can lead to e-readiness. Occasionally, e-readiness brings 
the ability for recognizing and exploiting of entrepreneurial opportunities and increases the quality of 
entrepreneurial events in entrepreneur city.
For established  entrepreneurial city, in addition to needs making enough readiness  and suitable relation 
with the modern world, the city’s culture and traditions must be respected, This model , emanates an 
open city and society  which is always being generated and born.
Entrepreneurial City, is looking to the future world and this suitable relationship with the international 
community, helps to growth of urban economic that can detect more opportunities by made the knowledge 
based city and use  its human, intellectual, social and natural capitals intelligently.
In this research, categories, criteria and strategies are specified based on GT method and also conceptual 
model is developed and explained statically. This research can be more fruitful by investigating the 
relationship between components of the model and determining the priority of them, by using a dynamic 
modeling method and presenting a more practical model.
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This paper focuses on the integration of emotions and rationality as two fundamental elements of 
the creative environment. In this perspective the creative environment is considered as a platform 
supporting the integration of emotive knowledge and technical knowledge. The challenge for 
managers aiming at shaping creative space and time is how to integrate emotions and rationality 
in the same context. For this reason it is argued that a key dimension of the creative management is 
the deployment and absorption of arts-based initiatives as an instrument to manage organizational 
aesthetic dimensions which in turn have an influence on the conversation and integration of 
emotive and rational features of an organizational context. 
Introduction
Nowadays different global trends are transforming the competitive environment and forcing 
organisations to develop new capabilities (Friedman, 2005; Held et al., 1999; Mau et al., 2004; 
Meredith, 2007). Increasingly organisational value creation capacity is not only linked to the 
definition of efficient and consistent organisational systems, as traditionally postulated by 
modern management, but it is increasingly tied to the establishment of adaptable and resilient 
systems that are able to meet changing market demands and the continuous emergent business 
problems (Hamel, 2007). 
In the new business age companies need to be more and more flexible, agile, intuitive, imaginative, 
resilient, and creative in order to face the increasing complexity, turbulence, unpredictability, and 
pace of change of the competitive environment. In other words, they have to be able to growth 
their capacity to reactively and proactively face emergent business problems. This poses a 
major challenge for organizations: how to create an organizational environment in which change 
is a ‘mind status’, i.e. employees have the capacity to be imaginative and motivated to give the 
best of themselves and embrace transformation, continuously accepting and searching for new 
valuable solutions. 
Organizations need to understand how to shape creative environments in which continuous 
change and innovation can be nurtured and developed both by absorbing external changes, in 
accordance with an adaptive approach, and by nourishing transformational processes in order 
to proactively project and induce changes in the external environment. This is one of the key 
factors explaining the competitive success of companies such as Google, for example, which 
has been able to create a continuous tension for change by shaping organizational contexts in 
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which innovation could flourish. In Google there is a great attention on how to engage employees 
to continuously search for new solutions to emergent and potential business problems. For this 
reason they have introduced practices that give time and space to employees to cultivate and 
express their creativity. Combining the development of the aesthetic properties of the workplace 
and the creation of aesthetic experiences Google is paying great attention on how to shape an 
organizational creative environment capable of inspiring and energising employees’ creativity. 
The creation of a creative environment within organizations starts with the acknowledgement 
that organizational systems are fundamentally living organisms whose capacity of being intuitive, 
imaginative, resilient, creative, and adaptable, is fundamentally related to their human nature 
(Hamel, 2000; Schiuma, 2011). In fact, an organisation’s ability to be intuitive and imaginative 
is related to its employees’ will and power to exercise their creativity and imagination in daily 
work activities as well as the organisational flexibility, resilience and toughness are linked to 
employees’ capacity to tackle stress, anxiety, difficulties, failures and more generally negative 
feelings. 
The interpretation of the organization as a living organism aims to move beyond the traditional 
implicit view of organizations as rational-based and efficient systems which has dominated the 
management discipline. Indeed, the key fundamental management principles characterizing most 
of today’s organizations are: control, standardization, efficiency, measurability and forecasting. 
These key fundamental pillars of organizational design and development have lead to the 
development of organizations that tend to operate as machine like systems. For these kind of 
systems it appears paramount the application of rational management models, approaches and 
tools as a way to govern in a tight way the organizational value creation mechanisms. In such a 
framework people have been traditionally asked to apply their technical knowledge and develop 
over time their know-how in order to make sure they can deal with the tasks in hand, usually, in 
accordance with predefined procedures and rules. 
In order to portrait the functional mechanisms of modern organizations the metaphor of an 
airplane’s cockpit is particularly effective. Adopting the analogy of the company as an airplane, 
it is possible to associate the role of pilots to the one of managers. In fact like pilots, who have 
to steer an airplane from one place to a specific destination following an airway, managers are 
in charge of driving an organization towards identified performance and business objectives. To 
govern an airplane pilots use a comprehensive cockpit, set up with a number of indicators and 
automatic systems, which provides sophisticated information about the state of the aircraft as well 
as of its flying conditions in the external environment. Similarly, nowadays, managers in order to 
lead their organizations adopt paraphernalia of rational-based models and tools that are intended 
to provide information and mechanisms to manage the company towards predefined directions. 
Thus, today’s organizations have in place management systems, which likewise a cockpit 
model, provide managers with information and mechanisms for planning and implementing both 
decision-making and operational actions. These models and tools have integrated scientific- 
and engineering-based principles and approaches, which implicitly assume that the success 
can be achieved through the deployment of rationality as a tight driving mechanisms. However, 
this assumption works well in stable or quasi-stable ecosystems. But when organizations 
find themselves in very complex, dynamic, turbulent and chaotic environment they need to 
complement tight rational control-based mechanisms with more loose creative-oriented means. 
Consider the cockpit metaphor. When pilots are flying in very stable environmental conditions, 
they can even put the automatic pilot and let the airplane being entirely governed by automatic 
mechanisms. But when the weather conditions become rough, pilots are called to get control of 
the airplane by employing their experiences and intuition. Then, if the situations in which they 
operate are very complex, such as for example a crash landing, then they are challenged to use 
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not only their technical skills and available rational tools, but also their emotional intelligence and 
creative capabilities. Similarly, in today’s economic climate, managers are finding themselves 
coping with challenges and problems whose solutions require the integration of rational-based 
approach or tight mechanisms with emotive-based means or loose mechanisms. 
In order to integrate the rational and emotive dimensions within an organization, it is necessary 
first and foremost to recognise the centrality of people in companies’ value creation mechanisms. 
The focus on the human-based nature of the organizations points out that the definition of creative 
environment is very much about the creation of space and time in which people can fully express 
their potentials in daily work activities so that they can identify or develop new valuable solutions 
applicable to the specific context under investigation. 
This paper aims to investigate how organizations can shape creative environments by adopting 
the arts as a management instrument. Recognizing the techno-human nature of the organizations 
the arts can be used as a managerial means to shape and affect organizations’ environments 
so that they can fully mobilise, convey and manage people’s willingness to give the best of 
themselves in order to contribute to company success.
In the next sections, first the notion of techno-human organization is introduced as a conceptual 
framework addressing the centrality of people for companies’ value creation mechanisms. 
This represents a fundamental assumption in order to integrate the rational-based view with 
a perspective which highlights the relevance of emotions in the organizational life. Then, the 
organizational creative environment is interpreted as the creation of an ideal platform promoting 
a conversation between the rational and emotive organizational dimensions in order to reconcile 
tight and loose elements fostering change, creativity and innovation. Second, the arts-based 
initiatives are introduced and proposed as a management instrument to shape organizational 
creative environments. Finally, the case example of Elica, an Italian company world leader in 
the design and production of kitchen hoods, is presented in order to provide some evidences 
of the relevance of adopting arts-based initiatives. Elica has adopted the arts as an instrument 
to support the integration of emotions and rationality in order to shape a creative environment 
capable of sparking, fostering and developing human potentials and people’s creative thinking.  
Creative Environment, Emotions And The Human-Based Nature Of 
Organisations
The traditional and implicit fundamental idea of the modern management paradigm has 
postulated that it is possible to design and govern an organisation essentially as an efficient 
system able to achieve, under control, standardisation and planned changes, the targeted 
business objectives. Accordingly innovation has been recognised as a key factor for success, 
but its development has been mainly associated with the organisational capacity of managing 
technical knowledge, developing core competences, and of making sure people deploy their 
know-how to solve problems. This view has worked well along the twentieth century into a 
business climate characterised by quasi-stable economic growth. However, the twenty-first 
century business landscape appears more and more scattered with ambiguities, uncertainties, 
dynamism, and unpredictability, that call for a renew interpretative perspective of the organisation 
and management systems (Hamel, 2007; 2009; Mol and Birkinshaw, 2008). 
In the new business age, organisational success cannot be considered as the mere ability to define 
and manage technical efficiency. Organisations need to integrate rational-based management 
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systems with approaches and tools that acknowledge the nature of organisational life and 
components (Adler, 2010). They are challenged to develop a continuous tension for change 
and innovation and acquire new capabilities to survive and prosper. In particular, they have to 
become agile, intuitive, imaginative, and resilient to changes. This requires that employees are 
fully engaged both to give the best of themselves and to exercise their creativity in order to solve 
existing problems as well as to generate new valuable business opportunities. For this reason 
organisations need to foster the development of creative environments.
Creative environment
A creative environment can be interpreted as an organisational context in which people can 
discover and express their potentials so that deploying and exploiting their full cognitive 
capabilities they can find novel valuable solutions to problems and challenges in hand. This 
interpretation of a creative environment recognizes the centrality of people and their role in the 
creative processes; therefore it aims to shape a space and time in which people can be engaged 
in thinking and developing new ideas that can make an impact on the business performance of 
their organizations. According to Dick (1995) “engagement occurs when [people] experience a 
deep sense of caring about the work, a sense that what [they] are doing is worthwhile in and for 
itself.” (p. 31). In order to create what Dick refers to as a ‘sense of caring’, organisations need 
to address people’s emotions and experiences (Richards, 1995). Thus, in order to fully engage 
human potentials and channel people’s creative capacity towards innovative solutions a creative 
environment has to be able to engage and blend emotive and rational features, so that people 
can fully use their intelligence. 
In a creative environment emotions and rationality coexist and are integrated. The emotions 
are about touching the people’s feelings and moods, and make sure they are in touch with and 
present to themselves. Instead, the rationality is about the set of rules and procedures that define 
how activities have to be carried. Emotions fundamentally stand for the loose elements of an 
organisation, while rationality denotes the tight organizational components. Their integration is 
about creating a platform in which these two dimensions are in a continuous ideal conversation 
so that they can be fused and nurtured each other.
The fundamental scope of a creative environment is first and foremost to avoid a paralysis of 
thinking of employees and to spur the full engagement of human potentials. 
The development of a creative environment presupposes the recognition of the human-based 
nature of organizations; actually a creative environment has to be able to fully incorporate and 
reflect the human nature. This presupposes that a creative environment can only be shaped in 
those organizations that are aware of their living nature and take into account the relevance and 
influence of people’s feelings upon organisational and business activities. 
Although Mayo’s studies of the 1930s recognised the role of work-related emotions to explain 
work performance (Roethlisberger and Dickon, 1939), the management attention throughout the 
twentieth century has considered emotions as a variable to be controlled for instrumental ends, 
rather than as a value-added dimension to be disclosed and managed (Flam, 1990). 
A tight vision of the organisation prevailed and most of the attention to the management of 
emotions within organisations has been focused on emotional control (Stearns, 1989; Waldron 
and Krone, 1991). The application of modern management principles through managerial actions, 
such as the design of space and time, the control of information flows, the definition of formal and 
informal disciplinary rules, the establishment of organisational culture and values by senior staff, 
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has been traditionally aimed at controlling emotions within organisations. 
Emotions have been conventionally seen as a variable interfering with the regularity, stability 
and reliability of organisational system components due to their subjective, unpredictable and 
immeasurable nature. In other words, the loose nature of emotions has been considered as a 
problem rather than as a source for organisational performance. But organisations’ excellence, 
particularly in today’s business environment, rests on the capacity of integrating the rational and 
the emotive reality of an organisation. These two realities demarcate two fields of influence on 
the quantity and quality of organisational activities. The rational aspects, in the form of scientific 
approaches, methods, tools and practices, defines the tight characteristics of the quantity of 
organisational activities, i.e. the components, the relationships and the properties of the activities 
grounding the organisational working processes. On the other hand the emotive dimensions, 
in the form of feelings, behaviours and expressions, denote the loose characteristics of 
an organisation. It affects the quality of organisational activities, defining the nature and the 
intensity of the personal and social energy, linking the performance of organisational processes 
to employees’ life experience. 
Organisations as techno-human systems
The function of any organisation is characterised and based on vital phenomena. These include, 
at the same time, the tight rational dimensions of the working processes and the loose emotive 
and inner dimensions of human experience. These two dimensions cannot be separated unless 
an organisation is made into a ‘machine-like system’ removing the human presence. So they 
have to be joined, intertwined, complementary and continuously put in conversation, though with 
different roles and importance according to the diverse situations and scope of organisational 
activities.
In order to stress the dual and inseparable twofold rational and emotive nature of organisational 
and business realities the view of organisations as techno-human systems is proposed. This 
view is aligned with the tradition of organisation theory (Argyris, 1964; Likert, 1961; Pfeffer, 1981) 
and conceives organisations as living organisms (Burns and Stolker, 1961; Wheatly, 1999). 
However, it is mainly inspired and supported by recent organisational study streams focusing on 
the relevance of aesthetics and emotions in organisations (Fineman, 1993; Frost et al., 1985; 
Linstead and Hopfl, 2000; Mintzberg, 1985; Strati, 1999; 2000a; Turner, 1990). 
The adoption of a techno-human interpretation recognises that in the new business age, 
organisations need to manage, not only, their tight dimensions, i.e. the technological and rational-
based elements, but increasingly they have to take into account, when organising and managing 
businesses, the loose dimensions in the form of aesthetic and emotive features as explaining 
factors of the success and excellence of organisations (Strati, 1992; 2000a; Taylor and Hansen, 
2005). Indeed, emotions explain and contribute to the quality of the organisational value creation 
mechanisms. They can act as enablers or as hampers of business models and processes, 
having the capacity to moralise and demoralise, mobilise and immobilise organisational energies 
(Frank, 1988). 
Emotions affect the commitment and engagement of people and act as catalysts of important 
explanatory factors of business performance, such as satisfaction, enthusiasm, flexibility, 
loyalty, creativity, change and innovation propensity, identity, diversity, culture, risk taking, and 
so on (Flam, 1993). They influence the outcomes of organisational business activities and 
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help to explain both the failure and the success of an organisational ability to adapt to external 
environmental changes or to proactively create changes. Therefore the organisational capacity 
of being adaptable, resilient and innovative has strong ties to the development of capabilities that 
are rooted in organisational emotive traits and elements. Thus emotions contribute to explaining 
individual and organisational behaviours.
Managing organisational aesthetic dimensions for shaping creative environments
The challenge for managers is how to handle the emotive characteristics and elements of an 
organisation. For this reason the management of the organisational aesthetic dimensions can 
be deployed and exploited as a way to harness people’s emotions with a positive impact on 
the organisational capacity for value creation. Pixar, for example, by integrating playfulness in 
workplaces has traditionally paid great attention to the creation of an organisational atmosphere 
in which employees could be happy and inspired.
The management of aesthetic dimensions can address organizational aesthetic experiences and/
or properties. Organizational aesthetic experiences stand for the kind of employees’ experiences 
within the organization, i.e. their well-being, the quality of their daily work activities and the level 
of their engagement in what they do. While, organizational aesthetic properties characterize the 
aesthetic qualities of the organizational capital. This involves the capacity of the organization’s 
tangible and intangible infrastructure (from equipments and interior design to workplace culture 
and climate) of touching and positively affecting people’s experiences.
Therefore, in order to shape creative environments in which people are fully engaged with their 
cognitive capabilities, it is important to make sure that emotions are disclosed and exploited 
within organizations alongside with the rational dimensions. From conceptual point of view this 
requires that bisociation processes (Koestler, 1964) are put in place in order to spark and support 
a continuous conversation and integration of emotions and rationality. From practical point of 
view this can be carried out by managing organizational aesthetic dimensions. In fact, aesthetics 
and emotions are two dimensions which are strictly intertwined. Aesthetics generate feelings and 
feelings affect aesthetics. Aesthetics can be used to mobilise and manage emotions within and 
around organisations, and emotions can be put in place to better tune organisational aesthetic 
capabilities. By managing aesthetic dimensions within organisations managers can make sure 
that connections between emotions and rationality are performed.
In order to manage organizational aesthetic dimensions and define a platform for emotions and 
rationality to be in conversation, the use of the arts in the form of arts-based initiatives (ABIs) 
is proposed. Indeed, the managerial deployment of the arts allows managers to harness and 
affect the organisational aesthetic dimensions. Through the arts it is possible to foster people’s 
aesthetic experiences and manipulate the aesthetic properties of an organisations’ infrastructure. 
This enables the management to handle emotive features and mechanisms to be integrated with 
rational-based elements for organisational development purposes.
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Arts And The Development Of Organizational Creative Environments 
The arts as a cornerstone of human life represent a knowledge domain which can be used for 
transforming organisations making them more suited to cope with the business challenges of 
the twenty-first century (Adler, 2006; Austin and Devin, 2003; Darsø, 2004; Nissley, 2010; Taylor 
and Ladkin, 2009). In other words, from an instrumental and utilitarian point of view, the arts 
represent a vehicle that can inspire managers to develop management innovation, frame new 
organisational and business models, and draw on new approaches and instruments to tackle 
emergent business challenges (Schiuma, 2011). 
For the scope of this study, it is important to point out the role that the arts can play for shaping 
organisational creative environments. They have the power of influencing and creating 
organisational aesthetic properties and experiences (Strati, 2000a; 2000b), which ultimately can 
have an impact on people’s capacity for developing and expressing their potentials. In particular, 
the arts can be adopted as an instrument to develop people and/or to transform organization 
infrastructure both tangible and intangible in nature. 
Addressing people development issues, the arts can be deployed as a means to create aesthetic 
experiences that can affect employees’ emotions and moods with an impact on their level of 
engagement within the organization. Instead, when the arts are used as a tool for developing 
organizational infrastructure, they have primarily the capacity of affecting the aesthetic 
properties. So, in this case, the arts can be adopted, for example, for shaping workplaces, for 
communicating culture, identity and image of the organisation, for emotional-driven design of 
facilities, equipments and products, and so on. 
The use of the arts for managerial purposes either directly or indirectly always has an influence 
on people’s experiences. They allow managing the organisational aesthetic experiences 
and properties that in turn influence people’s emotions with an impact both on their level of 
engagement and on their personal and professional development. For this reason, the arts can 
be seen as a powerful means to shape creative environments. 
From practical point of view the managerial implementation of the arts is carried out by means of 
Arts-based Initiatives (ABIs) (Schiuma, 2009). An ABI is the planned managerial use of any art 
forms or their combination to address management challenges and business problems with the 
aim of developing employees and organisational infrastructure that positively affect the company 
value creation capacity. 
The adoption of ABIs is fundamentally aimed at humanising organisations, by harnessing the 
emotional, experiential and energetic dynamics that characterize organisational life and business 
activities. Through ABIs it is possible to develop those organisational dimensions that cannot be 
controlled analytically and rationally, and nevertheless play a fundamental role in explaining the 
organisational success and the excellence. These are those elements that we label as loose 
dimensions in order to distinguish them from the tight dimensions that in the form of rules, 
procedures and formal mechanisms regulate organisational behaviours. 
The ABIs stand for approaches and tools to handle emotional and energetic dynamics in order to 
shape creative environments that acting as amplifiers of human nature and abilities support the 
development of organisational adaptability and continuous innovation. In fact the instrumental 
use of the arts sparks and supports the integration and conversation between emotive and 
rational dimensions of an organization. By adopting ABIs, organizations can employ and exploit 
the aesthetic properties and experiences associated to an artistic product and/or to an artistic 
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process in order to create a frame of references which promote the connection of employees’ 
technical and emotive knowledge (Schiuma and Lerro, 2011). This allows people to be more 
engaged in their workplace and to better express their potentials. Indeed, the full capacity of 
people’s cognitive capabilities can be considered as the result of the interplay of two minds: the 
rational and the emotive mind. Thus, the arts lead to the development of a creative environment 
by contributing to shape an organisational context in which people’s technical knowledge and 
emotive knowledge are connected and integrated. In this way, as call upon by Gary Hamel 
(2009), the virtues of the modern management paradigm such as stability, discipline, reliability, 
precision, modularisation and measurability, that constitute the tight elements of an organisation, 
can be synergistically integrated with new virtues such as malleability, resilience, toughness, 
agility, imagination, creativity, happiness and intuition that denote the loose elements of an 
organisation.
In shaping creative environments the ABIs can fundamentally play a twofold role. On one hand, 
they can act as a learning platform (Darsø, 2004). On the other hand, they can represent a 
devise or vector to influence organisational aesthetic dimensions. 
The perspective recognising ABIs as a learning platform considers the arts as an instrument to 
support individual and organisational learning mechanisms both by transferring artistic skills, which 
are useful in the business context, and/or by shaping an experiential organisational atmosphere 
which can engage people with their emotions. In addition, particularly the artistic process can 
be used as a powerful analogical model for benchmarking learning, i.e. for discovering and 
understanding how to combine and integrate rationality with intuition and emotions. Indeed, the 
peculiarity of an artistic process is the co-presence of deep technical and emotive knowledge. An 
artistic process blends rationality with intuition. It requires discipline, a structured approach, hard 
work and techniques, but at the same time it encompasses aesthetic, emotive and energetic 
dimensions. The understanding of how to create and manage an artistic process is of great value 
for businesses because it is at the core of shaping creative environments. 
The use of the arts as a learning platform is fundamentally aimed at transforming human capital. 
This transformation is mainly based on the learning processes taking place both at the individual 
and at group level that nurture the development of employees. It may also have a positive impact 
on the internal and external organisational relationships dynamics as well as on the development 
of organisational and business models valuing emergent coordination, distributed wisdom, full 
engagement of people and distributed authority. 
The use of the arts as a device and vector is mainly related to the use of artistic products 
and processes as a management instrument to create and affect the aesthetic properties 
of an organisation. ABIs allow embedding aesthetic properties into tangible and intangible 
organisational infrastructure and products so that they are able to stimulate people’s experiences 
affecting their emotional and energetic dynamics. So for example the arts can be used as a way 
to shape workplaces that can be inspiring. Offices can be arts-based designed and beautified in 
order to spark and energise people. But the use of the arts can be also focused on managing the 
intangible elements of the organisational capital such as, for example, culture, values, identity 
and image. These dimensions can be made visible, more understandable and emotive through 
the use of artworks that represent and communicate them.
The adoption of the arts either as a learning platform or as a device, allows shaping creative 
environments by creating a frame of references in which emotive and rational organisational 
characteristics are put in conversation and are integrated. 
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Final remarks
Concluding the fundamental underlying assumption of this paper is that the definition and 
development of organisational creative environments through the use of the arts is aimed at 
making organisations more human, acknowledging the relevance of the human-based nature of 
business. A creative environment is capable of engaging employees in their daily work activities, 
of inspiring executives to build igniting visions and energise people, and of making organisations 
more aware of the value propositions delivered to stakeholders. 
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Population in cities around the world has seen a dramatic increase recently and it is projected 
that this trend will continue in the next several decades. However, it is a major challenge for 
cities to keep up with such an increase while maintaining the same level of service quality for 
their residents. Thus, it is imperative that existing facilities and services are used in an optimal 
manner by minimizing cost and maximizing utility, thereby maintaining an efficient and effective 
working city system for residents. To that end, algorithm-based information technology (IT) tools 
and methodologies have proved to be tremendously useful for city managers, and therefore 
products using algorithm-based systems are getting widespread application area. The purpose 
of this study is to provide a brief, yet up-to-date review of such algorithm-based IT approaches 
in the literature. Our goal is to illustrate that algorithm-based IT applications hold a phenomenal 
potential for future well-being of our cities. Besides, decision makers can compare their cities 
with the outcomes of this review so that they can benchmark their cities.
Keywords
Algorithm-based application, artificial intelligence, decision support system, expert system, smart city
Introduction and Methodology
It is estimated that by 2050, about 70% of the world’s population will be living in cities (Lederborgen et 
al., 2011). Thus, providing high-quality living conditions for their residents will become an even more 
challenging task for world’s city municipalities. This task can be achieved by two means: (1) build 
new infrastructure and facilities, and provide new services, or (2) improve utilization rate of existing 
infrastructure and services. Due to lack of space and qualified personnel as well as inadequate funding, 
building new infrastructure and providing new services is not always a feasible option. Therefore, it is 
of utmost importance to maximize utilization of existing city facilities and services. This maximization, 
however, is not a straightforward task. There are numerous performance metrics and stakeholders in 
any given city service or facility. Nonetheless, recent advances in computing power, sensor technology, 
new methodologies for storing and processing large amounts of data, and the wide-spread use of the 
Internet has opened a vast window of opportunity for optimization of virtually all resources at the disposal 
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of mankind. Putting to use these information technology tools for better utilization of city resources 
is a particularly exciting new area for researchers as well as practitioners. The purpose of this study 
is to present a brief review of algorithm-based information technology (ABIT) approaches that aim to 
improve utilization of existing city resources. Our goal is to illustrate that such ABIT applications are a 
viable and feasible approach for easing the pressure of ever-increasing city populations on the already 
stretched city infrastructure, facilities, and services. Our particular focus in this work is on “algorithm-
based” IT applications, which specifically encompass any IT solution containing at least one algorithmic 
component. Such algorithms typically include the following: artificial intelligence, statistical data analysis, 
image processing, pattern recognition, prediction and forecasting, mathematical optimization, case-
based reasoning, and expert/ decision support systems. Our definition of ABIT applications particularly 
excludes systems that merely collect, summarize, and/or present existing data. Our purpose with 
limiting our attention to algorithm-based applications is to stay within the confines of so-called “smart” 
city paradigm. Therefore we limited our scope for the systems that are used for increasing efficiency 
and effectiveness of a city. We analyzed latest literature for finding the applications of algorithm based 
information technology applications for the cities. Next, we classified these applications with respect to 
their area of use into six groups. While performing the literature review of ABIT applications, we searched 
certain well-known journal article databases as well as journals’ own databases specifically. Our sources 
of information are two databases of journals; ScienceDirect and IEEE Xplore and one journal database; 
Expert Systems with Applications, the area of which is very close to our interest. The keywords we use 
for this task are “expert system”, “artificial intelligence”, “decision support system”, “machine learning”, 
“pattern recognition”, “data mining”, “data analysis”, “image processing”, “sound analysis”, “intelligent 
applications”, and “algorithm-based applications”. In order to find specific applications, besides searching 
only for these keywords, we perform this task with the combinations of keywords and subsystem names, 
which are transportation, energy, disaster management, water management, waste management, and 
safety. After finding an application and its article, we also visited its web site, if exists, for extra information. 
Furthermore, some applications cannot be found because any of the keywords we look for is not included 
in their description. In order not to skip those, we searched with the names of areas and subsystems and 
reviewed the areas for related applications. Especially systems using methods other than data analysis 
are revealed and included in the analysis.
As the result of literature search we categorized our findings in six titles. These are:
•	 Transportation 
•	 Energy
•	 Disaster Management 
•	 City Safety
•	 Water Distribution and Management
•	 Waste Management
ABIT Use in Transportation
Increasing population and travel needs of citizens in cities are making the traffic conditions worse. The 
potential solution for this inevitable problem is to manage the traffic intelligently. The most popular area in 
traffic management is traffic lights control, on which many studies were carried out and many applications 
were developed. De Schutter (1999) from Netherlands developed a traffic light control algorithm for a 
single intersection and Wiering (2004) designed an intelligent traffic light control system, simulated, and 
proved its performance. For traffic control systems other than traffic light control, Wen (2010) presented 
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an intelligent traffic management system with Radio Frequency Identification (RFID) technology including 
many areas like tracing criminal issues and traffic speed prediction.
For people using public transportation, there are many studies and developed algorithms to optimize 
travel times and routes. With the aim of time efficiency, Chien (2002) predicted bus arrival time and 
informed public with artificial neural network algorithm and Bin (2006) did a similar study using support 
vector machines. Liu (2001) developed a path-planning algorithm for the sake of route efficiency. Planning 
and managing driver schedules plays an important role in metropolitans, in which number of drivers, cars, 
and people using public transportation is very high, for both drivers and public. Wren (1995) designed a 
genetic algorithm for public transport driver scheduling.
Almost all metropolitan cities are implementing a traffic control application developed by them. Sen (2012) 
presented the specific areas for which intelligent systems are used in Indian cities, which are intersection 
control, incident detection, and vehicle classification. In Placentia, CA USA, an advanced intelligent traffic 
control system is designed and in use, managing traffic congestion including traffic light control and 
informing driving public depending on traffic condition. An ABIT application is being used in Tucson, 
Arizona, gathering real-time information on red, yellow and green lights and on pedestrian densities in 
order to optimize traffic lights and settings for various days and times.
ABIT Use in Energy
Energy is one of the vital resources of the city. Increasing energy prices pushes city to use energy 
efficiently and effectively. In the literature, most of the applications are on electricity. ABIT applications 
in electricity area mostly in balancing the production and the distribution of electricity energy. The most 
popular application regarding to balancing the production and the distribution of energy is smart grid. Smart 
grid is an electrical grid improving efficiency of production and distribution of electricity with information 
about behaviors of suppliers and consumers. Many studies and implementations have been carried out 
for this purpose. Hashmi (2011) surveyed and listed smart grid concepts and studies worldwide. Zheng 
(2007) presented a smart grid application in India and Feisst (2008) described and analyzed a similar 
concept in US. As an application in the most crowded country of the world, Li (2009) described the 
transition and description period of Chinese smart grid.
For the side of regulators, governmental directors are organizing production and consumption offers. 
For the sake of effectiveness and less errors, intelligent applications are required in this area as well. 
Generally each country is trying to develop its own application for mainly safety issues. Mingjun (2005) 
presented load and demand side management study in China. Miguélez et al. (2004) stated a practical 
approach for this issue in Spanish electricity market.
In order to analyze power quality, many studies with various methods are carried out. Analyzing 
and improving power quality can avoid serious problems and this is useful for both companies and 
governments. Neural networks, fuzzy logic, or newly defined algorithms are being used to develop this 
kind of applications. Key (1979) did an early study to diagnose power quality problems. P. K. Dash (2000) 
developed an artificial intelligence algorithm for power quality issues.
ABIT Use in Disaster Management
Floods, earthquakes, fires and hurricanes are the most common disasters for cities. Throughout history 
people are facing unexpected diseases and trying to survive with minimum loss. For this purpose they 
develop a system or a mechanism that performs these actions. However, humans may not be available 
all the time and even if they are present, they can make mistakes. In order to avoid, applications capturing 
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human expertise are needed and many studies have been conducted. The studies can be categorized 
into two: early identification of diseases and applications in emergency conditions. 
An example for early identification of a disaster is Earthquake Decision Support System (EDSS) at the 
University of Southern California designed to support officials for making effective decisions, consisting 
of decision aiding models with a user communication. The intelligent system can assess the impact of an 
earthquake, estimate the cost of improvements, and estimate expected savings from these improvements. 
Berrais (2005) designed an ABIT application with a similar purpose. In this knowledge-based application 
for the earthquake resistant design, the engineer is guided from primary design to advanced and detailed 
earthquake design.
For search and rescue operations, U.S. Coast Guard is assisted with an application in its operation center 
before conducting a search. The system first determines a search air rescue point (SARP) and then 
performs an aircraft search and rescue planning (ASARP).
Being the most dangerous energy system, Nelson (1982) developed an ABIT application, called 
REACTOR, to diagnose nuclear reactor accidents from a large knowledge base. It monitors the facility, 
capture deviations, determine the significance, and suggest related actions to executives.
As an example for algorithm based application to manage emergency, Wang (2003) analyzed decisions in 
emergency conditions and built an emergency decision support system that processes crisis information 
and knowledge with case cased reasoning. As an instance for a more specific condition, Tufekci (1995) 
present an effective decision support system for hurricane emergency management at the University 
of Florida. The application uses optimization models, estimations for evacuation time, and real time 
information about road conditions.
ABIT Use in City Safety 
Safety is a crucial area that should be maintained by top city decision makers. Most of the interest in 
this area is on processing videos and images recorded via cameras. Anagnostopoulos (2006) proposed 
a new algorithm for vehicle license plate identification on the basis of image segmentation technique in 
conjunction with a character recognition neural network. The camera focuses on the plate, independent 
of angle of view and distance from the vehicle. The plate numbers are checked for security issues by 
metropolitan professionals.
Another worthwhile area related to safety is face recognition. For the sake of safety of city residents, 
face recognition, especially in the crowd, is highly beneficial. Mustafah (2007) proposed an intelligent 
technique in which faces are extracted from camera, pixel information is acquired and processed via 
pattern recognition.
ABIT Use in Water Distribution and Management
Clean water for daily use and drink is vital for city. Top management of city is responsible for supplying 
clean and sufficient water regularly. As cities getting bigger, water management is getting important. 
Cheng (2003) presented a decision support system for environmental management department to 
improve water quality in the city for China. The algorithm does not only use environmental conditions but 
also information related to economy and society. An integrated analysis tool optimizes the decision on 
relationships between water pollution and economy. The system can be designed and implemented in 
developing countries.
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Bougadis (2005) described an application for water demand forecast for the city of Ottawa, Ontario, 
Canada. The system uses regression, time series, and artificial neural network tools to predict peak water 
demand, which is critical for management of urban water supply. Climatic variables such as rainfall and 
temperature and historical data are processed and their effects are also analyzed.
ABIT Use in Waste Management
As cities getting bigger, waste management is becoming one of the vital task. The question of how to 
collect and manage the waste effectively and efficiently is in front of all top city decision makers. Solid 
waste collection is important for every municipality. Karadimas (2005) presents an Ant Colony Optimization 
(ACO) system for urban waste collection vehicle routing. The system uses trash-can positions, road 
network map, traffic condition and population information as well as working schedules and vehicle 
capacities, processing with a statistical analysis model and outputting optimal solution for urban solid 
waste collection problem.
Summary and Conclusions
In this paper, we present algorithm-based IT (ABIT) applications used in a city. Because of lack of 
opportunities for additional resources and services, ABIT applications are crucial for optimizing benefit 
gained from city resources. In addition to effective and efficient use of facilities and services, ABIT 
applications have significant contribution to reducing human errors. The way for the utilization of these 
systems is not only replacing humans with expert systems, but also verifying and validating human 
decisions. In this way, we can upgrade cities with optimal use of resources and with smaller room for 
human errors.
After the review of literature we summarized our findings in Table-1. As it can be seen in the table, 
we preferred to categorize ABIT applications for a city in six titles. Traffic light management and public 
transportation are the most popular areas for ABIT applications. In the energy area, most of the literature 
is about the distribution optimization of electricity. Therefore smart grid ABIT applications are very popular. 
Disaster management is an important area for cities. Disasters are the reality of cities and researchers 
are working for producing solutions for cities. Two particular areas under this title are ABIT applications 
for preventing disasters and those for managing disasters. Another developing area is city safety. As 
the crime rate increase, top decision makers of cities are spending more resources on safety issues. 
Especially face recognition algorithms are getting popular in the literature. Clean water is a vital source for 
citizens of the city. ABIT applications are in use for managing water distribution in the cities. Last topic we 
considered is waste management. Clearly, cities that manage waste efficiently will save money. Besides, 
they have the opportunity of saving by recycling the waste. Moreover, energy production from waste is a 
side benefit.
As a further study of this paper, a city can be selected as the application area of ABIT analysis. Classificition 
in Table 1 can be used while analyzing a city’s ABIT development level. If a city is using ABIT applications 
in all of these six categories, it can be tought that city is investing for being more efficient and effective. 
Obviosuly, finding the ABIT applications in city does not guarantee an efficient and effective working city. 
In case the city is not using all the ABIT applications, recommendations for using new ABIT applications 
can be made for the analyzed city to make it more efficient and effective. Thus such a study will be 
beneficial for the top city decision makers who will have new task agenda and for the citizenz who will 
live in a better city environment.
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Table 1 Use of algorithm embedded systems for city
Area Subsystem Description Example
Transportation Traffic Light Control Optimization of traffic lights at road intersections.
Wiering 
(2004)
Route and 
Time Planning
Decisions related to travel path and travel time are made ac-
cording to real-time traffic and path data. Liu (2001)
Energy
Production 
and  Distribu-
tion Manage-
ment
Electricity production and consumption schemes are deter-
mined with analysis of past, meteorological, and constitutional 
data.
Feisst 
(2008)
Governmental 
Regulations
Organizing and scheduling consumption and productions offers 
and determining optimal decisions.
Mingjun 
(2005)
 Power Quality Applications Diagnosing power quality problems like over loading.
P. K. Dash 
(2000)
Disaster Man-
agement
Early Identifi-
cation
Determination of diseases like hurricane and earthquake is per-
formed.
Berrais 
(2005)
 Applications for Emergency
Supporting decisions are made about what should be done 
which ways should be used in a certain emergency condition.
Wang 
(2003)
Safety Safety Image and videos are processed. Problems are determined or notifications are provided based on pre-defined algorithm.
Mustafah 
(2007)
Water Manage-
ment
Water Man-
agement
Issues related to water such as water quality and water demand 
are evaluated and results are provided to support decisions.
Cheng 
(2003)
Waste Manage-
ment
Waste Man-
agement
Waste collection routing and timing decisions are supported 
with the analysis of working schedule, vehicle data, traffic data, 
trash-can positions, etc.
Karadimas 
(2005)
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Population in metropolitan areas around the world has increased dramatically in the past few 
decades. Consequently, due to inadequate transportation infrastructure and a lack of space 
for construction of new roads and highways, traffic conditions in large cities have deteriorated 
considerably. Spanning across two continents and home to more than 13 million, people of the 
City of Istanbul experience their share of traffic congestion and long commute times on a regular 
basis. Istanbul has rather unique traffic conditions with metro, railroad, and sea transportation 
services and two bridges across the Istanbul Straight forming major bottlenecks for land 
transportation. For long commutes in the city, there are several major arterial highway alternatives 
for drivers, and at any given time, one or more of these alternatives might be congested and 
unsuitable for speedy transportation. It is therefore of great value and importance for drivers to 
be informed about the real-time congestion status of major roads within the city. In this study, 
we present a mobile application working on both iOS and Android platforms displaying color-
coded instantaneous traffic information for Istanbul highways and major streets. Developed and 
maintained by the Istanbul Metropolitan Municipality, this application has proved to be rather 
popular with hundreds of thousands of unique users each month. The application uses real-time 
data transmitted by a number of traffic speed sensors located along highways and major roads 
in various places across the city. Certain statistics and usage patterns of this application are also 
discussed.
Keywords
Traffic information system, traffic speed sensor, mobile application
Introduction
Istanbul is one of the most crowded cities in the world with a population of around 13.8 million. As is the 
case in any other metropolitan city, quality and efficiency in intercity transportation is of utmost importance. 
However, ever-increasing number of vehicles on Istanbul roads lead to an increase in traffic congestion 
because there are no new roads being built due to lack of physical space. Such traffic problems cause a 
deep impact on the environment, the economy, and the psychology of commuters. For instance, waiting 
for one hour in traffic in Istanbul, for example, costs 1 billion Turkish Liras a year, which means traffic is 
wasting one-fifth of the cost of the third bridge each year.
Since traffic congestion is increasing and travel times are becoming less consistent, real-time information 
about traffic conditions becomes a vital issue. Because there is no current and ready-to-use solution for 
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traffic congestion, one reasonable way is to plan a trip in a time with low traffic instead of the high traffic 
periods. Considering the negative impacts of traffic, traffic information systems become more valuable 
enabling travelers to plan their trip more efficiently because reducing travel time in transportation will 
provide decreased financial costs and also lower carbon emission levels, as well as the benefit of quicker 
travel. 
One way to inform travelers about traffic conditions is through a real-time information system. Real-time 
traffic information is very useful especially for users on the road because it can support travelers and 
drivers to decide on the route and the starting time of their trip in order to reduce travel time and improve 
safety. Because this information is instant, it should always be available and can be delivered to travelers 
via the Internet. And with the rapid development of the technology, web-enabled mobile phones made it 
easier to get real-time information. The penetration rate of mobile phones in Turkey is above 90% and 
that of smartphones is around 20% according to a market report published by Nielsen. Therefore making 
real-time traffic information available for mobile phones would make it more useful and more valuable for 
travelers and drivers. 
In this paper, we present a mobile application providing real-time traffic information of congestion status for 
major roads in Istanbul, which was developed and maintained by the Istanbul Metropolitan Municipality. It 
is a mobile application allowing people to see traffic flow information from everywhere via a traffic intensity 
map, which is a color based map representing current average speeds. Apart from getting the updated 
traffic data, the users can also view real-time traffic camera images via their mobile phone.
The remainder of this paper is organized as follows. Section 2 gives some information about related work 
and similar systems concerning real-time traffic information. In section 3, we discuss the functions and 
properties of the application as well as certain statistics and usage patterns. Finally, concluding remarks 
are presented.
Literature Review
Traditionally, there are three methods for the collection of real-time traffic information: site-based, sensor-
based, and probing vehicle-based data collection methods. Site-based measurement system collects 
license plate information and transit time at a checkpoint and matches the license plate with other 
checkpoints and computes travel time of the vehicle by using the time at checkpoints and the distance 
between checkpoints. 
Vehicle-based measurement system has high cost to maintain because it needs to place equipment in 
every vehicle. However, with the widespread use of mobile phones, this issue has become an attractive 
method for real-time traffic information because mobile phones can act as a device providing velocity and 
location of equipped vehicle. This method can be implemented in different ways. One is with the standard 
feature of mobile phones. Vodafone intends to generate traffic flow and velocity data by using the signal 
information already generated by standard operation of its mobile phone networks. It provides a traffic 
map with different colors indicating the traffic status of autobahns. E. Wilson (2005) studied the feasibility 
of this idea in Southern Germany.
Another method to implement the vehicle-based system is by making use of GPS feature of smartphones. 
The University of California has a similar project to provide -time traffic information in San Francisco 
discussed in Herrera et al. (2010). Still another vehicle-based system is with Wi-Fi technology, similar 
to the system with GPS. Dezani et al. (2012) present a framework providing real-time traffic information 
using the number of passing vehicles with Wi-Fi featured mobile phones.
The third method, the category of our mobile application, for collecting real-time traffic information is 
sensor-based systems. This scheme collects raw data from stationary sensors installed in highways, 
processing the data, and sharing the final conditions of traffic through a framework. However, this method 
has drawbacks and limitations such as high cost of installment and a coverage problem due to fixed 
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positions of sensors. Romao et al. (2006) presents a multiplatform online traffic information system, which 
provides real-time traffic information based on sensor’s data. This application also allows a personalized 
pre-definition of warning messages.
From the side of travelers, a collaborative real-time traffic information collection, fusion, and sharing 
framework is presented and discussed in Lee et al. (2010). It includes a user centric traffic event reacting 
mechanism for getting the condition and severity of traffic, average speed, and sharing this information 
with other travelers.
IMM Mobile Traffic Application
In order to make traffic conditions more efficient and more safe, Istanbul Metropolitan Municipality 
(IMM) has invested in various traffic management systems and ISBAK Inc. (Istanbul Transportation 
Telecommunication and Security Technologies Industry & Trade Inc.), which is an affiliated company of 
IMM, has been putting into practice and sharing solutions with community.
One solution currently shared with the public is road density map. In Istanbul, there are more than 
500 road sensors on highways and major streets. The types of the sensors are RTMS (Remote Traffic 
Microwave Sensor) and Autoscope RackVision TERRA, which provide traffic flow information such as 
average speed and occupancy of roads. Accumulated traffic information is then transferred to a TCC 
(Traffic Control Center) server and is shared via Traffic Intensity Map on the website of the TCC.
For the sake of informing travelers more efficiently about traffic conditions, IMM made this information 
available through IBBCepTrafik, which is a mobile application and enables people to acquire traffic flow 
information from everywhere. When the application was first launched, it was able to work on all java-
enabled mobile phones via its java version. However, as the smartphones become more and more 
widespread, IMM has launched the application for Android and iOS, on which the application works faster 
and more efficiently. Figure 1 shows a few screenshots from the application.
Traffic Intensity Map is a color-based digital map representing the most recent average speeds. The 
colors representing the average speed are similar to that of a traffic light. The average speed on the road 
with green or orange color is high enough to travel without stopping. However, the red color warns the 
user about traffic conditions, which means the average speed of road is below 30 km/h. 
When the application is first started, it shows the announcements related with traffic such as traffic 
accidents and road maintenance work. And then an information pop-up is opened, showing the traffic 
conditions of the most popular roads in Istanbul. To have a more detailed information and for the conditions 
of specific roads, the Traffic Intensity Map is opened, indicating the traffic status with colors with a data 
usage of ~4 KB.
Because IBBCepTrafik works together with Google Maps, it is easy for travellers to see their location on 
the map so they can easily see whether there is traffic congestion around. The information on the map 
is the most recent and it is updated according to user’s preference interval (by default, in every three 
minutes). Therefore if the application stays open for more than 3 minutes, it will automatically update the 
Traffic Intensity Map every 3 minutes. Showing the current traffic status, it is a very useful and valuable 
application for real-time traffic information.  
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Figure 1 Snapshots from IBBCepTrafik
Another feature of the application is related to seeing the traffic status more visually. Apart from Traffic 
Intensity Map, users can view the most recent status of the traffic. There are hundreds of traffic cameras 
around Istanbul and these are marked on the map in the application. When user clicks on the camera 
icon on the map, a new screen is opened showing the most recent displays for the camera located on 
the clicked location. A live broadcast of the camera is not presented to save user’s mobile data usage but 
three most recent consecutive displays of the camera are provided for faster operation and lower data 
usage, which will cost ~20 KB for the user. This scene will provide more clear information about the road 
condition for a specific location.
The application also enables travelers to receive route suggestions. Under the menu named “travel time”, 
travellers can select a starting and finishing locations of their trip. After specifying these, they can receive 
a route suggestion and travel time estimation depending on the option of the user: the fastest route or the 
shortest route. Of course, the shortest route will not depend on the time of day or traffic conditions but 
the fastest route suggestion will be provided according to the current status of the roads between starting 
and ending locations.
Usage Statistics
 Through the application working on GPS-enabled smartphones with iOS and Android, IMM is getting 
certain data from the user such as UserId (specific user Id for each smartphone), coordinates (x and 
y coordinates of where the user is), and insert date (date of retrieving information from TCC server) 
provided that user allows those data to be used by IMM. By manipulating this raw data, we come up with 
certain descriptive statistics of users as stated below.
The mobile application has been downloaded by more than 2 million people via Google Play Store and 
iTunes. When we consider the java version of the application as well, the number of downloads exceeds 
3 million. According to data we get from application use, since the application was first launched for 
smartphones in January, the number of travelers actively using the application has increased from 300 
thousand to approximately 500 thousand during April and this number has been increasing every month.
The proportion of Android users for IBBCepTrafik mobile application is a little surprising. In the first month 
of application, proportion of application use on Android was just 5%, which means 95% of people using 
this application have devices running iOS. However, this Android proportion has recently increased to 
13%, however it continues to remain lower than iOS.
Examining the insert date attribute of the data taken from application, we come up with a frequency 
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of application use. We expect travelers open the application more in the hours they go out from home 
and work than at other times. The results confirmed what we expected; people use IBBCepTrafik more 
frequently in the evening than in the morning. Figure 2 shows the proportion of application use with 
respect to time of day. 
Figure 2 Hourly Usage Pattern of Application
Summary and Conclusions
Especially for the last few decades, many improvements have been implemented for mitigating traffic 
conditions in Istanbul. Eventually the growing population and the lack of extra physical space made it 
harder to further improve traffic conditions. In this case, informing travelers about real-time traffic status 
comes into consideration as an alternative solution. Being informed and deciding on the travel route 
accordingly becomes valuable to decrease travel time wasted in traffic jams. This decrease will lead to 
physiological, environmental, and economic contributions to society. For this purpose, IMM developed 
an application providing average speed information of highways and major streets in Istanbul from road 
sensors and sharing this information with travelers and drivers. The data we obtain through the application 
demonstrates people are very interested in this application and the application is being used frequently 
to obtain real-time traffic information, especially in the morning and evening, generally the times travelers 
leave home and work.
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Purpose – The main objective of this study is to analyze the impact and role of new communication 
technologies (NCT) in election campaigns.
Design/Methodology/Approach – This paper is based on a qualitative research whose objective is 
to investigate the impact of NCT on election campaigns. 
Finding/Results – It was found that NCT create new opportunities for candidates and political 
parties during election campaigns. 
Research limitations/implications – Several important questions are set to investigate the opinion 
of a group of 20 people (students to a university from Bucharest, aged between 20 to 23 years) on 
the role that NCT play in election campaigns.
Practical and/or social implications – The outcomes of the application underline the importance 
of using NCT in election campaigns in the context of knowledge-based economy. The topic of the 
paper is popular and has potential for future research, as in Romania the frequency of use of NCT 
is increasing.
Originality/Value – This methodology highlights the evolution of political communication in the 
context of knowledge-based economy. The main objectives of the study are: defining the notion 
of political communication and its main dimensions and instruments, as well the presentation 
and analysis of the impact of the main online communication channels on election campaigns. 
Keywords
Election campaign, new communication technologies, political marketing 
1. Introduction
In the last 20 years, campaigns in Romania have evolved, Romanian politicians understanding the 
importance and necessity of using modern means of communication in election campaigns.
This paper aims to show that electoral success is achieved only if the candidate / party manage to 
effectively convey the campaign message both through traditional means of communication and 
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through modern ones, a campaign message that should be carefully designed according to audience 
segmentation. A review of literature is also carried out in order to define the main dimensions and tools 
of political communication and the impact of modern means of communication on election campaigns 
is analyzed. The last part of the paper presents the results of a qualitative research whose purpose 
was to analyze the impact that NCT have in election campaigns. According to the qualitative research 
some advantages / disadvantages of using the Internet in election campaigns have been outlined as 
well as relevant opinions regarding the fact that an online promotional campaign is more effective than a 
traditional promotional campaign. 
In an election campaign, it is essential for the candidate / party to know how to use the political 
communication tools, because this is the only way to get closer to voters, who need to be encouraged to 
grant the final vote.
2.Political Communication And Its Main Dimensions And
Instruments
Dagenais (2003) believes that “any organization, as well as any individual must face new challenges and 
new problems every day, every week, every month or every year and it must make decisions that ensure 
the development or precipitate the decline. Therefore, these kinds of cases, ideas, choices of the human 
society emerge, develop and die” (Dagenais, 2003, p.15). Through the actions carried on, organizations 
communicate with the external environment using different communication means. It may be noted that 
effective communication “takes the form of promotional communication, representing an essential tool 
in maintaining the dialogue with the environment, used with other components of the marketing mix in 
the form of promotional communication” (Zaharia, 2001, p . 253). Dagenais (2003) states that “in order 
to make their mark in their environment, organizations, individuals, ideas must be based on different 
strategies which are developed by various advisors and specialists in a particular activity”(Dagenais, 
2003, p 15).
2.1 Fundamental Dimensions Of Political Communication
In literature review there are presented three basic dimensions of political communication, namely, 
“the pragmatic dimension, the symbolic dimension and the structural dimension” (Gerstlé, 2002, p.25). 
According to the pragmatic dimension, “the message content and the structure of a communication 
system are not involved within the communication process, but rather the form of the social relationship 
established through communication”, according to the symbolic dimension “the political message could 
be conveyed in a more or less organized manner, through all types of forms: songs, slogans, banners (...)” 
and according to the structural dimension of the political communication there are mentions of “channels, 
networks and media through which the communication flows are unreeled” (Gerstlé, 2002, pp. 25-30). In 
this way it can be mentioned that “the pragmatic aspects of communication are logical equivalents, the 
symbolic aspects are cultural data specific to a particular community, while structural aspects define the 
material of treating the information” (Gerstlé, 2002, p.30). 
2.2 Communication Policy Tools Used In The Electoral Campaign – Conceptual 
Delimitations
Lock and Harris (1996) note that “political marketing is concerned with communicating with party members, 
media and prospective sources of funding as well as the electorate” (Lock and Harris, 1996, p.14).  
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The main forms and means of promotion are: “advertising, sales promotion, public relations, free 
advertising, promotional valences of the product (design, packaging, brand etc.), participation in 
exhibitions, sponsorship and patronage, personalized approach of the consumer (mailing , e-mailing, 
phoning), using sales forces ”(Zaharia, 2001, p 253).
Advertising represents “any paid form of nonpersonal presentation and promotion of ideas, goods or 
services through mass media (newspapers, magazines, radio and TV) by an identified  sponsor”(Kotler, 
1998, p. 849 ). In the contemporary context when technological progress has an impact on the whole 
society, the Internet enjoys actual success. Information presented on some social websites greatly 
contributes to electoral success. It can be seen that “the printed page becomes a virtual page that can be 
accessed anytime through a phone with Internet access, televisions also broadcast online and televisions 
that only broadcast online emerge”(Toader, Grigoraşi and Frunză, 2011, p. 132).
Sales promotion consists in “providing short-term incentives, in addition to the benefits of the product or 
service, in order to encourage the purchase or sale of that product or service”(Kotler, 1998, p.875). There 
are three main types of sales promotion, namely: “consumer-oriented sales promotion - includes price 
reductions, coupons, prizes, contests and others; commercial promotion - includes a variety of means, 
from special discounts, gratuities and bonus packs to training; trade-oriented sales promotion - includes 
premium, commissions, gifts and contests” (Kotler, 1998, p. 875). Forms of sales promotion have some 
common features, namely: “they gain the attention of target audience and usually it gives information on 
the respective product, it incorporates a certain advantage, an attraction or concession that represents 
value for that public, it involves a clear invitation of rapidly concluding the transaction, the efficiency of the 
actions is immediate and it can be measured easily” (Zaharia, 2001 p.254).
Public relations represent “another mass-promotion technique of products” and aim “to build good relations 
with the company’s various publics  by obtaining favorable publicity, building up  a good “corporate image” 
and handling or heading off unfavorable rumors, stories and events” (Kotler, 1998, p 890). The main 
techniques of public relations, in particular in relation to mass media are: “giving interviews, news release, 
writing articles, organizing press conferences, speeches, official luncheons, tours, organizing museums, 
seminars, symposia and conferences (…)”(Zaharia, 2001, p. 256). Public relations prove to be “an original 
and effective tool to meet the challenges we are facing” and “they can help solve a problem, launch 
an idea, avoid a catastrophe” (Dagenais, 2003, p.15). Also, making a “public relations campaign plan” 
means “adopting a method which will allow us to use a different approach, namely that of public relations, 
in order to manage the organizations’ problems” (Dagenais, 2003, p. 15). Electoral success depends on 
the number of voters that a party/candidate has, and in this situation “public relations are no longer just a 
control tool, they become an instrument of survival” (Dagenais, 2003, p.16). Dagenais (2003) notes that 
“a campaign plan should answer the following four questions: what is the current situation?, what possible 
changes are desired?, how can we cause these changes? and how will we know that we have achieved 
our objectives” (Dagenais, 2003, p.16).
Free advertising consists in “conveying in various forms, especially mass media, certain information, 
positive or negative, regarding the organization” (Zaharia, 2001, p. 256). This form of advertising has an 
advantage that given that the recipient is not charged with a sum of money for advertising, but it also has 
a disadvantage in that he cannot control the information transmitted.
Promotional-valences of the product are of great importance in the “communication activity of an 
organization”, the design, packaging or brand being the main distinctive elements through which an 
organization differentiates itself from its competitors (Zaharia, 2001, p.256).
Participating in exhibitions is achieved by organizing “trade fairs, exhibitions and shows (local, regional, 
national or international)”, sponsorship and patronage greatly contribution to these events by associating 
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the organization image with the image of an event or with the support of social causes due to the impact 
that the gesture has among people (Zaharia, 2001, p.256).
A personalized approach of the consumer is more and more used, being also referred to as “direct 
advertising” and it consists of “developing activities such as mailing, e-mailing, phoning, distribution of 
printed material in order to discuss with members of certain target groups, customers in particular” ( 
Zaharia, 2001, p 257).
Sales-force is established out of “a group of employees or delegates of the organization invested with a 
range of skills that aim at increasing sales without using the  commercial network and maintaining dialogue 
with potential buyers” (Stanciu, 2002, p. 222). The main objectives are: “the sale itself, identifying potential 
markets, defining customers’ profile and geographic location, gathering information about customers and 
about the competition, negotiating and signing contracts, engaging in merchandising and advertising 
at the point of sale, providing technical and commercial advice to industrial users and intermediaries, 
providing marketing services related to the use of products” (Zaharia, 2001, p.257).
3. Analyzing The Impact Of Online Communication Channels On Election 
Campaigns
Toader, Grigoraşi and Frunză (2011) state that “given the fact that the number of people with access 
to Internet in Romania has increased, this communication environment is even more so preferred as 
source of information” (Toader, Grigoraşi and Frunză, 2011, p. 33). The same authors however claim that 
the Internet will have a decisive role when users will go to the polls because, at present, in Romania, 
the percentage of voters is provided mainly by the people who don’t access the Internet, arguing that 
“Internet as communication means did not contribute that much to the professionalization of political 
communication in Romania, with respect to mobilizing voters, the coherence of the campaign message 
and the efficient segmentation of the audience” (Toader, Grigoraşi and Frunză, 2011, pp. 64, 124).
It is important to note that “the Internet has been regarded as an important source of political knowledge 
and engagement in this line of research because the Internet has easily and cheaply available information” 
(Kim, 2011, p.976), because “new media is a growing force in the study of civic engagement” (Conroy 
, Feezell and Guerrero, 2012, p. 1535).  According  to Kim (2011) “social network services such as 
Facebook also increase the opportunities for individuals to encounter news and information” (Kim, 2011, 
p.976), because “Facebook is an online medium that lets users interact with each other by sharing 
information about themselves via personal profiles” (Conroy , Feezell and Guerrero, 2012, p. 1538). Also, 
“the popularisation of blogs has greatly expanded the expression of personal opinions to challenges and 
reflections on public affairs, national policy and national authority” (Wang, 2010, p. 229). According to Touri 
(2009) “blogs offer an effective combination of expertise, real-time collective response to breaking news, 
and public-opinion barometer” (Touri, 2009, p.172).  Campbell (2009) notes that “beyond a few specific 
examples of deliberate attempts at using new media for democratic communication, often on quite small, 
highly localised scales (…), an emergent focus of attention has been the increasing prevalence of blogs 
in number, content, and apparent impact on political communication” (Campbell, 2009, pp. 139-140). The 
same author notes that “in some developed democracies, the existence of vibrant and extensive political 
blogging networks is demonstrable, but their impact on wider political communication, even in election 
campaigns, is less so” (Campbell, 2009, p.140). 
Kim and Johnson (2012) note that “research has found that bloggers and blog readers harbor a high 
level of distrust of government and the traditional media, but they also had a higher level of political self-
efficacy, an ability to bring about political and social change” (Kim and Johnson, 2012, p.101). 
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Toader, Grigoraşi and Frunză (2011) state that “Internet electoral communication will remain important, 
the more increased the interest for the online environment will be”, because, at present “more than 8 
million Romanians are active Internet users; most of them are young people aged between 18 – 38; 91% 
of users access the Internet daily; 71% of users spend more than 3 hours/day on the Internet” (Toader, 
Grigoraşi and Frunză, 2011, p.72).
Jun (2012) considers that “political discussion in contemporary online environment may rather be 
interaction that generates exchange of political messages. Through such interaction among politically 
homogeneous Internet users, people can expose themselves selectively to political information” (Jun, 
2012, 1452). 
4.Qualitative Research 
The aim of the research conducted was to analyze the impact and role of NCT in election campaigns. 
Also, by this qualitative research were identified the advantages / disadvantages of using the Internet in 
election campaigns. An in depth interview was performed on 20 people, with a discussion guide consisting 
of the following questions:
1.What will be the role of the Internet in the future in election campaigns in Romania?
2.What are the differences between online communication and communication through traditional 
communication channels?
3.Are online advertising campaigns more effective than traditional advertising campaigns?
4.By means of social networks does a candidate interact effectively with voters?
5.Does the information on a candidate’s political blog contribute to the candidate’s image in the minds of 
voters?
6. Do you consider that the political blog can be considered a political marketing tool?
7 In the online environment, and not only, does a campaign message need to be carefully designed 
according to audience segmentation?
8.Does the use of new technologies in electoral campaigns contribute to a candidate’s success?
9. What are the advantages / disadvantages of using the Internet in election campaigns?
10.Did the Internet, as means of online political communication, contribute to the professionalization and 
modernization of political communication in Romania?
Relevant opinions have been outlined regarding the answer to the first question. It was found that: “the 
role of the Internet in the future in election campaigns in Romania will be important because it is very 
easy to access it and thus people can rapidly acquire information” (Valentina, 21 years old); “nowadays, 
the Internet is the most used means of information and communication; in my opinion the Internet will 
play an important role in the future in terms of electoral campaigns; I believe that election campaigning 
performed via the Internet will have a greater impact on citizens who have the right to vote” (Madalina, 20 
years old); “the Internet can be accessed easily, having a strong opening towards the public“ (Denisa, 21 
years old); “the Internet is an advertising tool and a channel of effectively communicating information and 
election messages” (Nicoleta, 20 years old); “currently, economic and political activities have expanded 
significantly in the online environment, some countries even talking about the introduction of electronic 
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voting by e-mail” (Diana, 21 years old); “currently, more and more people choose the Internet as a source 
of information, at the expense of television or print media” (Gabriela, 20 years old); “the Internet will have 
a tremendous impact on electoral campaigns in Romania as through online surveys one can find out what 
voters want, what are their preferences and the candidate’s / party’s message will reach the voter faster 
(through online news releases)” (Livia, 21 years old); “the Internet will be indispensable for the active 
promotion of candidates / political parties” (Cristina, 20 years old); “for strengthening the communication 
with voters, the Internet offers the most innovative and interesting opportunities: email, blogging and so 
on, the information thus easily flows between politicians, parties, institutions and citizens”(Ilinca, 20 years 
old).
With respect to the second question, a few relevant opinions have been outlined, namely: “online 
communication is more efficient, having the specific feature of accessibility” (Irina, 21 years old); “online 
communication offers the possibility to leave comments, opinions, while information in print media is 
only displayed” (Valentina, 21 years old); “online communication can be made bidirectional, whereas 
traditional communication is unilateral” (Denisa, 21 years old); “the online environment is easier to access 
and faster than communication through traditional communication channels” (Madalina, 20 years old); 
“communication through traditional channels (TV, radio etc..) was an innovation at the time, and therefore, 
in time, it has become an ordinary means;  currently, information contained in the online environment are 
starting to become a habit and therefore online communication is efficient and increasingly indispensable” 
(Claudia, 20 years old).
With respect to the third question 15 out of the 20 respondents answered positively, believing that an 
online advertising campaign is more efficient than a traditional advertising campaign due to reduced 
costs and to information that reach voters faster. However, there were three persons who responded 
negatively: “No, I don’t agree with the fact that online campaigns are more effective than traditional 
ones, because direct interaction between candidate-voter established in traditional campaigns is very 
important” (Aura, 21 years old); “for now, online campaigns support traditional campaigns, and perhaps in 
time they will replace them;  currently, people don’t have as much confidence in online campaigns as they 
have in traditional ones” (Robert, 21 years old); “I don’t think that online campaigns are more effective 
than traditional ones, in traditional campaigns the candidate can directly interact with voters, ensuring 
more confidence” (Raluca, 21 years old). Also, two respondents believe that: “certain online campaigns 
are only effective for a particular target audience (people up to 40 years), however combining the two 
represents the best solution” (Nicoleta, 20 years old); “both online campaigns and traditional ones are 
equally effective if are used correctly; in these campaigns the information provided must be accurate so 
that voters can make the right decision” (Madalina, 20 years old).
At question 4, 17 out of the 20 respondents answered affirmatively, the following opinions being outlined: 
“more and more people have an account on a social network so it is very easy for a candidate to interact 
with voters” (Robert, 21 years old); “through social networks the candidate can know the voters and 
thus he/she can better interact with them, personalizing a part of his/her messages by age, social class 
etc.” (Iulia, 20 years old); “I believe that through social networks the candidate can find out some of the 
voter’s complaints and he/she can approach them more easily” (Nicoleta, 20 years old); “given that social 
networks are currently used a lot, I believe that a candidate can interact more effectively with voters 
because they can ask questions, and depending on the answers received, they form their own opinion 
about the candidate” (Sorin, 20 years old). Out of the 20 persons, 3 disagreed, because “through social 
networks only a voter-friendly interface can be maintained, and nothing more” (Claudia, 20 years old), 
missing the direct interaction between candidate - voter (face to face).
Regarding the answer to the fifth question, all respondents agreed that the information on a candidate’s 
political blog contribute to the candidate’s image in the mind of voters. The following opinions were 
outlined: “I believe that the information posted on a political blog can bring the candidate closer to voters 
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because the candidate can answer the voters’ questions directly (Iulia, 20 years old); “the information 
presented on the political blog of a candidate contribute to his/her image in the mind of the electorate 
because the blog is a personal page on which an individual presents  his/her objective or subjective views 
on a particular topic and the reader can analyze the information through his/her own values  and beliefs” 
(Nicoleta, 20 years old).
At the next question, all interviewees agreed that the political blog can be considered a political marketing 
tool because “through it the candidate promotes his/her ideas and his/her political offer” (Iulia, 20 years old), 
“Yes, a candidate promotes his/her own image on a political blog” (Elena, 21 years old), “Yes, the political 
blog is a means of efficiently promoting, by means of which one can transmit many electoral messages” 
(Oana, 21 years old). At question number 7, all interviewees agreed that in the online environment and 
not only here, a campaign message should be carefully designed according to audience segmentation, 
so the following ideas have been outlined: “a campaign message must be carefully designed to capture 
the attention of voters” (Oana, 21 years old), “a campaign message should be short, specific and it 
should attract the voter’s attention” (Angelica, 20 years old); “it is essential for a campaign message 
to be carefully designed according to audience segmentation, because our needs are different, we are 
different as we have opinions, beliefs and different preferences according to age, culture, social class, 
membership groups, reference groups with which we identify” (Gabriela , 20 years old); “a campaign 
message should be carefully designed according to the target audience to arouse voters’ interest and 
curiosity in order to gain their trust for the final vote” (Alexandru, 21 years old). According to question 
number 8, most respondents agreed that the use of NCT in election campaigns contribute to electoral 
success and therefore “the success of a candidate depends on his/her personality but also on how he/she 
organizes his/her promotion campaign, whether it is a traditional promotion campaign, a modern (online) 
one or a mixed one” (Claudia, 20 years old). A negative answer also emerged: “I don’t think that the use 
of NCT contributes to the success of a candidate;  the new technology helps, but ultimately, I think his/
her frankness should ensure his/her success” (Denisa, 21 years old). According to question number 9 
addressed to the group the following advantages/disadvantages have been identified in using the Internet 
in election campaigns, namely: advantages - availability of information anytime, accessibility, convenience, 
low cost, more organized election campaigns, young people frequently access Internet pages and thus 
learn about the attractive information regarding political offers of a candidate / party, which may influence 
them to vote, the correct measurement of voter preferences through online questionnaires, information 
is transmitted more rapidly reaching voters exactly when they need them, voters can give immediate 
feedback; disadvantages - not all people have access to the Internet or know how to use the Internet 
(people who live in rural areas or elderly), this way of making election campaigns was recently initiated in 
Romania  and therefore it may inspire some doubt, one can create fake accounts or addresses, lack of 
direct interaction between candidate and voter, the information may be inaccurate. At question number 
10 the following opinions have been outlined: “I cannot say how much online political communication 
contributed to the professionalization and modernization of political communication in Romania, but 
it definitely was modernized” (Robert, 21 years old); “Internet contributed to the modernization and 
professionalization of political communication in Romania, but not entirely, leaving many details that need 
to be worked out in this field” (Gabriela, 21 years old).
5. Conclusions
Through communication means, a candidate / party must submit relevant and accurate information 
regarding their own political offer which must be adapted according to the requirements of the electorate 
which grants the final vote only if it feels that the candidate / party will satisfy their desires on a high 
level.                                                                                                                                                                                                                                                                           
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In the future, the Internet will probably play an important role, given the fact that the number of users 
has increased lately. From past to present, in Romania, an evolution of communication strategies used 
in election campaigns has been noticed, the degree of professionalization of political communication 
having an ascendant tendency. The candidates/ parties make their “plan of action” taking into account the 
needs of voters and forward the most sophisticate political offer through the most modern and efficient 
means of communication. Through the new means of communication, a candidate/ party interacts more 
quickly with the electorate because “a political speech is writable on a web page, a comment is writable 
on a blog, a quick reaction on Twitter or Facebook” (Toader, Grigoraşi and Frunză, 2011, p.96). Internet 
is a propeller factor in election campaigns, being an useful instrument for an accurate and clear strategic 
orientation.                                                            
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This study aims to analyze the structural impact changes of IT/ICTs industries on the other indus-
tries from 2000 to 2010. The data for analysis is the input output table published by Bank of Korea 
in 2000 and 2010. The input output model and structural path analysis were used for structural 
impact changes.
As a result, demand and supply structure of IT/ICTs industries were technically changed from 
2000 to 2010. First, production of IT/ICTs industries steadily increases of 227 percent (176 trillion 
→ 399 trillion) between 2000 and 2010. Second, according to input output coefficient, the de-
mand of IT/ICTs industries in 2000 has increased than 2010’s (in agriculture industries : +0.0008, 
manufacture industries : +0.0005, construction industries : +0.0016, IT/ICTs industries : +0.0032, 
services industries : +0.0041). Third, multiplier analysis showed that IT/ICTs industries was a 
great influence on other industries (in agriculture industries : +0.0472, manufacture industries 
: +0.3549, construction industries : +0.0155, IT/ICTs industries : +0.0156, services industries : 
+0.1398). While input output multiplier of manufacture industries increased the most, construc-
tion increased by the least. Forth, four production paths took place newly in the backward linkage 
production path of IT/ICTs industries and three production paths were added in the forward link-
age production path of IT/ICTs industries. The global effect has increased by +0.557 in terms of 
IT/ICTs industries backward linkage production path and increased by +0.079 in terms of IT/ICTs 
forward linkage production path.
Keywords
IT, ICTs, Impact Analysis, Structural Path Analysis, Input-Output Analysis, Korea
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1. Introduction
The IT (Information and Technology) / ICTs (Information and Communication Technologies) industries 
has been contributed in the development of national competitiveness in Korea (Cho, 2002). The conver-
gence of IT/ICTs industries including electricity / electronic industries with other industries has suggested 
new paradigm of Ubiquitous City (U-City) for the national development (Cho, 2002, Jung, 2006).
U-City is planned and developed in advanced countries, companies, and laboratories worldwide in val-
ues of preoccupancy from world market and knowledge information-power nation (Back, 2006). Thus, 
researches on economic ripple effect by IT/ICTs industries have been processed much. However, the re-
searches on the micro-correlation between IT/ICTs industries and other industries, and structural produc-
tion path has been addressed a little. Therefore, this study aims to analyze the structural impact changes 
of IT/ICTs industries on the other industries from 2000 to 2010.
The data for analysis is input output table made by Bank of Korea in 2000 and 2010. The industries were 
reclassified into agriculture industries, manufactured industries, construction industries, IT/ICTs indus-
tries and, services industries. IT/ICTs industries included electricity electronic industries and telecommu-
nication industries. 
The input output analysis and structural path analysis were used. The input output structure and produc-
tion correlation between IT/ICTs industries and other industries were analyzed through input output mod-
el. The structural path analysis was used for analyzing the structural impact changes of IT/ICT industries 
on other industries in terms of forward production linkage as well as backward production linkage.
2. Research Model and Data
2.1 Research Model
Input output model and structural path analysis were used in this study. Input output model analyzed the 
interdependence of industries based on input output table, which records the flows of products from each 
industrial sector considered as a producer to each of the sectors considered as consumers (E. Miller and 
Blair, 1985). It can be used for predicting and forecasting the impacts of potential future performance of 
a regional economy & changes in inter-industry transactions. Input output table were as follows : Table 1.
Table 1. Structure of input-output table
Intermediate demand Final demand Total supply
Intermediate inputs
Z11 ∙∙ Z1j ∙∙ Z1n
∙∙∙∙
Zi1 ∙∙ Zij ∙∙ Zin
Zn1 ∙∙ Znj ∙∙ Znn
F1
∙∙∙∙
Fi
Fn
X1
∙∙∙∙
Xi
Xn
Value added V1 ∙∙ Vj ∙∙ Vn Vf
Total inputs X1 ∙∙ Xj ∙∙ Xn F X
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Input output model was as follows :
X = A ∙ X + F = (I - A)-1∙ F = B ∙ F          (1)
Where,
Input output coefficient aij in formula 1 can be calculated as formula 2. Input output coefficient aij rep-
resents the quantity of the i industry good that is needed to produce one unit of the j industry good (Homa 
Motamen, 1987). Input output coefficient is same as technical coefficient in terms of ratio of intermediate 
input combination for production.
aij =            (2)
Where, aij : Input output coefficient
zij : Intermidiate input delivered from i to j
xj : The total gross output of j
Input output multiplier of formula 1 is represented in (I - A)-1. The matrix (I - A)-1 is usually referred to as 
the multiplier matrix as it shows the direct and indirect requirements of output per unit of sectoral final 
demand (Homa Motamen, 1987). Backward linkage effect is measured as followings : , which 
means the degree of the final demand of specific industry j affecting the whole industry. Forward linkage 
effect is measured as followings : , which means the degree of the final demand of whole in-
dustry affecting the specific industry i.
Structural path analysis is the back-tracking process of input output multiplier in terms of decomposing 
input output multiplier. Figure 1 shows various path of input output multiplier from i industry to j industry. 
x, y, z, s, v represented various industries on the path of input output multiplier bji. Structural path analysis 
consists of three element; direct effect, total effect and global effect.
Direct effect path of (i-s-j) is calculated on the product of asi ∙ ajs. The direct effect of i on j transmitted 
through an elementary path is the change in production of j induced by a unitary change in i, the produc-
tion of all other poles except those along the selected elementary path remaining constant. Total effect 
path of (i-x-y-j) is calculated on axi ∙ ayx ∙ ajy [I - ayx(axy + azy ∙ axz)]-1. Total effect cumulates, the direct effect 
has transmitted along the latter and the indirect effects induced by the circuits adjacent to that same 
path (J. Defourny, E. Thorbecke, 1984). Global effects bji from pole i to pole j simply measures the total 
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effects on output of pole j consequent to an injection of one unit of output in pole i. Hence, global effect 
cumulated all induced and feedback effects resulting from the existence of circuits in the graph as shown 
by Figure 1.
Figure 1. Network of elementary paths and adjacent circuits linking poles i and j
(Defourny and Thorbecke, 1984)
2.2 Research Data
This research data is the input output table published by the bank of Korea in year of 2000 and 2010. 28 
industries are reclassified into 5 industries categories, which fits to the aim of research: agriculture indus-
tries, manufacture industries, construction industries, IT/ICTs industries, and service industries.
Agriculture industries are consisted of agriculture, fishery, forestry, and mining industries. The manufac-
ture industries are 13 industries consisted of food and drink, textile and leathers, and other manufactures. 
The construction industries are including electricity, gas & water supply, and construction industries. IT/
ICT industries includes electricity / electronic industries and telecommunication industries. The services 
industries are consisting of 9 industries including wholesale and retail, restaurant and transportation.
According to the input output table, the production of IT/ICTs industries steadily increases of 227 percent 
(176 trillion → 399 trillion) between 2000 and 2010.
Production of manufacture industries in 2010 has increased by 244 percent than in 2000. The production 
of agriculture industries has increased by the least (140 percent). 
              Unit : trillion 
Figure 3. Growth Rate of IT/ICTs Industries
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3. Analysis Result
3.1 Analysis on Input Output Coefficient of IT/ICTs industries
Table 1 shows input output coefficient. Demand structure of IT/ICTs industries were analyzed through the 
input output coefficient.
The demand of IT/ICTs industries has increased than 2000’s (agriculture industries : +0.0008, manufac-
ture industries : +0.0005, construction industries : +0.0016, IT/ICTs industries : -0.0032, services indus-
tries : +0.0041). While the intermediate input of IT/ICTs industries to services industries increased the 
most, agriculture industries has increased by the least. 
Table 1. Input Output Coefficient from 2000 to 2010
Input Output
Coefficient(2000)
Agriculture Manufacture Construction IT/ICTs Services
Agriculture 0.0451 0.1206 0.0543 0.0002 0.0055
Manufacture 0.2139 0.4566 0.2754 0.1224 0.1158
Construction 0.0061 0.0184 0.0366 0.0083 0.0268
IT/ICTs 0.0053 0.0212 0.0395 0.4012 0.0268
Services 0.1047 0.1095 0.1506 0.1348 0.2342
Input Output
Coefficient(2010)
Agriculture Manufacture Construction IT/ICTs Services
Agriculture 0.0612 0.1155 0.1103 0.0001 0.0062
Manufacture 0.2944 0.5144 0.0362 0.1782 0.1212
Construction 0.0088 0.0156 0.0523 0.0115 0.0270
IT/ICTs 0.0061 0.0217 0.0410 0.3980 0.0309
Services 0.0979 0.1050 0.1192 0.1631 0.2652
3.2 Analysis on Input Output Multiplier of IT/ICTs industries
The input output multiplier of IT/ICTs industries are shown in Table 2. According to the result of input 
output multiplier, IT/ICTs industries has influenced on other industries. When IT/ICTs industries produces 
a one unit, it has influence on agriculture industries (0.0695 / 0.1167), manufacture industries (0.5136 / 
0.8685), construction industries (0.0359 / 0.514), IT/ICTs industries (1.7087 / 1.7243), services industries 
(0.3909 / 0.5306).
IT/ICTs industries multiplier increased more in 2010 than 2000. IT/ICTs industries has a great influence 
on other industries (manufacture industries : +0.3549, services industries : +0.1398, agriculture industries 
: +0.0472, IT/ICTs industries : +0.0156, construction industries : +0.0155 in order). 
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Table 2 Input Output Multiplier from 2000 to 2010
Input Output
Multiplier(2000)
Agriculture Manufacture Construction IT/ICTs Services
Agriculture 1.1144 0.2665 0.1506 0.0695 0.0559
Manufacture 0.5102 2.0695 0.6975 0.5136 0.3588
Construction 0.0237 0.0520 1.0629 0.0359 0.0464
IT/ICTs 0.0401 0.0951 0.1117 1.7087 0.0783
Services 0.2371 0.3593 0.3491 0.3909 1.3876
Input Output
Multiplier(2010)
Agriculture Manufacture Construction IT/ICTs Services
Agriculture 1.1728 0.3086 0.2506 0.1167 0.0750
Manufacture 0.8270 2.4302 0.9795 0.8685 0.4805
Construction 0.0336 0.0564 1.0860 0.0514 0.0516
IT/ICTs 0.0590 0.1162 0.1313 1.7243 0.0971
Services 0.2930 0.4232 0.3786 0.5306 1.4695
3.3 Backward Linkage Effect and Forward Linkage Effect of IT/ICTs Industries
The backward linkage effect of IT/ICTs industries were greater than the forward linkage effect. The for-
ward linkage effect of IT/ICTs industries decreased (-0.1035), but the backward linkage effect of IT/ICTs 
industries increased (+0.0213). IT/ICTs industries have greater influence on other industries than have 
been influenced by other industries.
Table 3 Backward Linkage Effect and Forward Linkage Effect of IT/ICTs Industries
Categories
Backward Linkage Effects Forward Linkage Effects
2000 2010 2000 2010
Agriculture 0.8169 0.8512 0.7030 0.6865
Manufacture 1.2059 1.1900 1.7605 1.9933
Construction 1.0063 1.0085 0.5180 0.4564
IT/ICTs 1.1534 1.1746(+0.0213) 0.8629 0.7594(-0.1035)
Services 0.8176 0.7757 1.1556 1.1044
3.4 Analysis of Structural Impact Changes
Table 4 and Table 5 is the analysis result of structural path analysis among IT/ICTs industries and other 
industries. In terms of the backward linkage path of IT/ICTs industries, new four paths took place and 
there was no the deleted production path as shown Table 4. Global effect has increased by +0.557. 
Furthermore, production path of ‘IT/ICTs industries – manufacture industries’ is one of the most growing 
production path from 2000 to 2010. On the other hand, path of ‘IT/ICTs industries – construction indus-
tries’ has the least influence in the whole. 
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Table 4 Structural Path Changes of IT/ICTs Industries
Path
2000
Glob-
al
Effect
Direct
Effect
Path
Mult
Total
Effect
% of
Global
Cum
%
Path
2010
Global
Effect
Direct
Effect
Path
Mult
Total
Effect
% of
Glob-
al
Cum
%
IT/ICTs M A
0.070
0.015 3.657 0.054 77.6 78.2 IT/ICTs M A
0.117
0.021 4.367 0.090 77.1 77.3
IT/ICTs C A 0.000 2.011 0.001 1.3 79.5 IT/ICTs C A 0.001 2.168 0.003 2.4 79.6
IT/ICTs S A 0.001 2.584 0.002 2.7 82.2 IT/ICTs S A 0.001 2.869 0.003 2.5 82.1
Addition IT/ICTs M C A 0.000 4.629 0.001 1.2 83.4
Addition IT/ICTs M S A 0.000 5.970 0.001 0.6 84.0
IT/ICTs C M A 0.000 3.817 0.001 1.5 84.9 IT/ICTs C M A 0.000 4.629 0.002 1.6 85.6
IT/ICTs S M A 0.002 4.802 0.009 13.0 98.0 IT/ICTs S M A 0.002 5.970 0.014 11.7 97.3
IT/ICTs S C A 0.000 2.708 0.001 0.8 98.7 IT/ICTs S C A 0.000 3.059 0.001 1.3 98.5
IT/ICTs M
0.514
0.122 3.487 0.427 83.1 83.1 IT/ICTs M
0.869
0.178 4.090 0.729 83.9 83.9
IT/ICTs C M 0.002 3.642 0.008 1.6 84.7 IT/ICTs C M 0.004 4.342 0.015 1.8 85.7
IT/ICTs S M 0.016 4.583 0.072 13.9 98.7 IT/ICTs S M 0.020 5.599 0.111 12.7 98.4
Addition IT/ICTs C A M 0.000 4.629 0.002 0.2 98.6
IT/ICTs C S M 0.000 4.759 0.001 0.1 98.9 IT/ICTs C S M 0.000 5.914 0.001 0.1 98.8
IT/ICTs S A M 0.000 4.802 0.001 0.1 99.0 IT/ICTs S A M 0.000 5.970 0.002 0.2 99.0
IT/ICTs S C M 0.001 4.759 0.005 0.9 100.0 IT/ICTs S C M 0.001 5.914 0.008 0.9 99.9
IT/ICTs C
0.036
0.008 1.812 0.015 42.1 42.1 IT/ICTs C
0.051
0.011 1.866 0.021 41.7 41.7
IT/ICTs M C 0.002 3.642 0.008 22.8 64.9 IT/ICTs M C 0.003 4.342 0.012 23.5 65.2
IT/ICTs S C 0.004 2.457 0.009 24.7 89.6 IT/ICTs S C 0.004 2.658 0.012 22.8 88.0
Addition IT/ICTs M A C 0.000 4.629 0.001 1.6 89.6
IT/ICTs M S C 0.000 4.759 0.002 4.8 95.4 IT/ICTs M S C 0.001 5.914 0.003 5.8 95.4
IT/ICTs S M C 0.000 4.759 0.001 3.8 99.2 IT/ICTs S M C 0.000 5.914 0.002 3.6 99.0
IT/ICTs S
0.391
0.135 2.340 0.316 80.7 80.7 IT/ICTs S
0.531
0.163 2.482 0.405 76.3 76.3
IT/ICTs M S 0.013 4.583 0.061 15.7 96.5 IT/ICTs M S 0.019 5.599 0.105 19.7 96.0
IT/ICTs C S 0.001 2.457 0.003 0.8 97.3 IT/ICTs C S 0.001 2.658 0.004 0.7 96.7
IT/ICTs M A S 0.002 4.802 0.007 1.9 99.2 IT/ICTs M A S 0.002 5.970 0.012 2.3 99.0
IT/ICTs M C S 0.000 4.759 0.002 0.4 99.6 IT/ICTs M C S 0.000 5.914 0.002 0.4 99.4
IT/ICTs C M S 0.000 4.759 0.001 0.3 99.9 IT/ICTs C M S 0.000 5.914 0.002 0.4 99.8
A : Agriculture industries, M : Manufacture industries, C : Construction industries, IT/ICTs : IT/ICTs industries, S : Services industries
Table 5 shows the forward linkage production path that other industries have influence on IT/ICTs in-
dustries. In the forward linkage path of IT/ICTs industries, three paths were added. Global effect has 
increased by +0.079. Production path of ‘manufacture industries – IT/ICTs industries’ is one of the most 
growing path in the structural path analysis (+0.021). 
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Table 5 Structural Path Changes of Other Industries
Path
2000
Global
Effect
Direct
Effect
Path
Mult
Total
Effect
% of
Global
Cum
%
Path
2010
Global
Effect
Direct
Effect
Path
Mult
Total
Effect
% of
Global
Cum
%
A IT/ICTs
0.040
0.005 1.901 0.01 25.1 25.1 A IT/ICTs
0.059
0.006 2.015 0.012 20.8 20.8
A M IT/ICTs 0.005 3.657 0.017 41.4 66.5 A M IT/ICTs 0.006 4.367 0.028 47.2 68.1
Addition A C IT/ICTs 0.000 2.168 0.001 1.3 69.4
A S IT/ICTs 0.003 2.584 0.007 18.1 85.8 A S IT/ICTs 0.003 2.869 0.009 14.7 84.1
A M C IT/ICTs 0.000 3.817 0.001 1.5 87.2 A M C IT/ICTs 0.000 4.629 0.001 1.5 85.6
A M S IT/ICTs 0.001 4.802 0.003 7.5 94.8 A M S IT/ICTs 0.001 5.970 0.006 9.7 95.3
A S M IT/ICTs 0.000 4.802 0.001 3.1 98.3 A S M IT/ICTs 0.000 5.970 0.002 2.6 98.5
M IT/ICTs
0.095
0.021 3.487 0.074 77.7 77.7 M IT/ICTs
0.116
0.022 4.090 0.089 76.3 76.3
M A IT/ICTs 0.001 3.657 0.002 2.4 80.2 M A IT/ICTs 0.001 4.367 0.003 2.6 78.9
M C IT/ICTs 0.001 3.642 0.003 2.8 83.0 M C IT/ICTs 0.001 4.342 0.003 2.4 81.3
M S IT/ICTs 0.003 4.583 0.013 14.1 97.1 M S IT/ICTs 0.003 5.599 0.018 15.6 97.0
M A S IT/ICTs 0.000 4.802 0.002 1.7 98.9 M A S IT/ICTs 0.000 5.970 0.002 1.8 98.9
M S C IT/ICTs 0.000 4.759 0.001 0.6 99.9 M S C IT/ICTs 0.000 5.914 0.001 0.6 99.9
C IT/ICTs
0.112
0.039 1.812 0.071 64.0 64.0 C IT/ICTs
0.131
0.041 1.866 0.077 58.3 58.3
C A IT/ICTs 0.000 2.011 0.001 0.5 64.5 C A IT/ICTs 0.001 2.168 0.001 1.1 59.4
C M IT/ICTs 0.006 3.642 0.021 19.0 83.6 C M IT/ICTs 0.007 4.342 0.029 22.0 81.4
C S IT/ICTs 0.004 2.457 0.01 8.9 92.5 C S IT/ICTs 0.004 2.658 0.010 7.5 88.8
C A M IT/ICTs 0.000 3.817 0.001 0.8 93.3 C A M IT/ICTs 0.001 4.629 0.003 2.5 91.3
Addition C A S IT/ICTs 0.000 3.059 0.001 0.8 92.1
C M A IT/ICTs 0.000 3.817 0.001 0.6 94.3 C M A IT/ICTs 0.000 4.629 0.001 0.8 92.9
C M S IT/ICTs 0.001 4.759 0.004 3.4 97.7 C M S IT/ICTs 0.001 5.914 0.006 4.5 97.3
C S M IT/ICTs 0.000 4.759 0.002 1.6 99.3 C S M IT/ICTs 0.000 5.914 0.002 1.4 98.8
S IT/ICTs
0.078
0.027 2.340 0.063 80.0 80.0 S IT/ICTs
0.097
0.031 2.482 0.077 79.1 79.1
S M IT/ICTs 0.002 4.583 0.011 14.4 94.5 S M IT/ICTs 0.003 5.599 0.015 15.2 94.4
S C IT/ICTs 0.001 2.457 0.003 3.3 97.8 S C IT/ICTs 0.001 2.658 0.003 3.0 97.4
Addition S M A IT/ICTs 0.000 5.970 0.001 0.5 98.2
S C M IT/ICTs 0.000 4.759 0.001 0.9 99.9 S C M IT/ICTs 0.000 5.914 0.001 1.1 99.8
A : Agriculture industries, M : Manufacture industries, C : Construction industries, IT/ICTs : IT/ICTs industries, S : Services industries
4. Conclusion
This study aims to analyze the structural impact changes of IT/ICTs industries on the other industries 
from 2000 to 2010. The data for analysis is the input output table published by Bank of Korea in 2000 
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and 2010. The input output model and structural path analysis were used for structural impact changes.
As a result, demand and supply structure of IT/ICTs industries were technically changed from 2000 to 
2010. First, production of IT/ICTs industries steadily increases of 227 percent (176 trillion → 399 trillion) 
between 2000 and 2010. Second, according to input output coefficient, the demand of IT/ICTs industries 
in 2000 has increased than 2010’s (in agriculture industries : +0.0008, manufacture industries : +0.0005, 
construction industries : +0.0016, IT/ICTs industries : +0.0032, services industries : +0.0041). Third, mul-
tiplier analysis showed that IT/ICTs industries was a great influence on other industries (in agriculture 
industries : +0.0472, manufacture industries : +0.3549, construction industries : +0.0155, IT/ICTs indus-
tries : +0.0156, services industries : +0.1398). While input output multiplier of manufacture industries 
increased the most, construction increased by the least.
Forth, four production paths took place newly in the backward linkage production path of IT/ICTs indus-
tries and three production paths were added in the forward linkage production path of IT/ICTs industries. 
The global effect has increased by +0.557 in terms of IT/ICTs industries backward linkage production path 
and increased by +0.079 in terms of IT/ICTs forward linkage production path.
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Abstract  
The purpose id to identify and characterize seven patterns of industrial-age human activity sys-
tems that allegedly prevent societies from effectively creating and distributing value and ap-
proaching their full potential.  These seven patterns will be described and substantiated vis-a-vis 
current data and literature. Empirical evidence and innovative analyses suggest the lack of viabil-
ity and sustainability of these patterns. As an alternative paradigm, knowledge markets will be ex-
plored as a new economic structure dealing favorably with current economic constraints. Models 
and examples from around the World in several fields instantiate the concept of the knowledge 
society in concrete cases.  This line of analysis is gaining momentum at several of the most ad-
vanced fori across the World. Growing conscience about the limits of industrial economic and 
social thinking is leading to seriously explore new formats for value distribution and societal or-
ganization.  Advanced Knowledge Markets models deliberately address these two challenges. A 
substantial amount of evidence signals the emergence of knowledge markets as a novel array of 
values, concepts, models, measures, practices, organizations and role models. A number of tools 
exemplify innovative exercises in fund raising, business development, social entrepreneurship, 
civic innovation, political participation and cultural transformation.  
Keywords  
Knowledge Economy, Knowledge Based Development, Knowledge Value
1. Economic culture
From a reinterpretation of economic and knowledge acts, a historical deconstruction of the relationship 
between the values of a community, its social organization, its cultural products, and its knowledge base 
becomes relevant. Such reinterpretation is founded on the acknowledgement of an experiential evolution 
from material reality to represented or knowledge-based reality. This means that rather than material 
objects (all manifestations of matter and energy generating a sensory or instrumental record) are the rep-
resentations and interpretations of these objects (the ideas and emotions built on perceptions and further 
psychological elaborations) what dominate individual and collective human experience. This substitution 
process is at the core of psychological life, knowledge-based behavior and culture.
Under such perspective, the transition of adaptive and cultural patterns from nomadic societies of hunt-
ers-gatherers, through agricultural and industrial societies, up to the emerging knowledge societies can 
be observed. Under this social evolution process, it becomes apparent that while major transformations 
in social, economic and cultural organization have occurred throughout history, it might be precisely at 
the current transition from matter-based to knowledge-based societies (starting roughly around the year 
2000) when human experience is qualitatively leveraged and with it the realm of possibilities for social 
organization.
454
Parallel Session 2.3. Knowledge Economy and Society  
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
2. Knowledge-based value 
The fundamental realization behind this perspective consists in the qualitative difference between the 
natural principles describing the behavior of objects (mainly physical, and chemical processes) and the 
natural principles describing the behavior of ideas and emotions (mainly biological, psychological and 
cultural processes) as well as the subsequent impact such difference has on the social and economic 
possibilities of each domain. For example, insofar as the products of human activity upon matter and 
energy are regulated by space-time constraints, social norms regulating their production, distribution and 
ownership are restricted by physical possession, resulting in property laws. Likewise, thermodynamics 
determines the wasting of production lines, resulting in diminishing economic returns. A basic contention 
of this work is that while it is now generally accepted that knowledge is a leveraging factor of economic 
growth and that it has some special properties such as partial excludability, non-rivalry and increasing 
returns, we are still far from understanding the nature and harnessing the potential of knowledge-based 
value dynamics.
Thus, physical reality contains a universe of possibilities that determines the nature of material-based 
value dynamics. Economic theory, accountancy systems, management practices and policy making have 
been up to now, by far, dominated by the weight of physical realities. Certainly, knowledge-based reali-
ties have been present since the dawn of mankind, i.e., the origin of distinctively ”human” psychological 
events. Private and public administration have been always inevitably marked by the inescapable and 
often masked intervention of individual and social behavioral dimensions. Nevertheless, these realities 
have not been granted so far an ontological status equivalent to that of material and monetary units. Busi-
ness and national accounts are still restricted to monetary base and physical assets, thus constraining 
the universe of management and strategic development. The physical and monetary dimensions remain 
by far the limits to organizational and political language -and in Wittgenstein’s criterion the limits to the 
world- of economics, accountancy, administration and urban development.
Only insofar as these limits continue to be challenged by realizations from outside and contradictions 
from within established practices, alternative paradigms have begun to emerge. It is the increasing rec-
ognition of behavioral realities and the acceptance of their natural weight in all human affairs what has 
open the door of formal economics, management and politics to knowledge-based events.
Human creation and innovation out of ideas and emotions has a natural dynamics of its own but it lacks 
the same physical constraints. Yet, a proper Knowledge Economy theory has not bee developed in a 
formal sense. Even subsidiary theories such as a knowledge-based theory of the firm at the organiza-
tional level or a knowledge-based development theory at the societal level are still far form a truly formal 
expression. Contributions have been made to substantiating the need, prescribing specifications and an-
ticipating features but there is a long way to go in theoretical and empirical grounding for a formal theory 
of knowledge-based value production.
It is a common path to scientific development and Kuhnian scientific paradigm shifts the emergence 
and increasing recognition of counterexamples to prevailing explanations, boundary cases that defy cur-
rent explanations or alternative conjectures to received views. Hence, while a formal theory of knowl-
edge-based production is not in sight, significant elements that seems distinctively associated to value 
generation on the basis other than material transformation have been widely pointed out. 
 Knowledge is ubiquitous in space and time, does not waste with use, can be infinitely reproduced and 
its possession creates no rivalry, amongst other peculiarities. Far from having understood these realities, 
we do have strong insights to expect that the principles of value production and its consequences on 
social organization and culture have radically changed with the dawn of the new millennium. We can also 
reasonably expect that the options for subsequent human history -or its mere viability- depend upon our 
capacity to understand these distinctively human dynamics as well as upon our capacity to redesign our 
patterns of coexistence amongst ourselves as well as with the whole planet.
Hence, when talking about Knowledge Based Development (KBD), we need not be restricted to talking 
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only about subjects such as competitiveness, education, science, technology, intellectual property and 
innovation (particularly with regard to categories such as science parks, industry clusters, techno-poles, 
business incubators and accelerators, technology transfer centers, innovation regions and so forth). Im-
portant as these are, each has a distinctive meaning and applies to well-demarcated realities, all in use 
by the 1980s, before the concept of Knowledge Based Development took off at the turn of the century. If 
KBD could be reduced to any of these or even to the sum of all of these, then it would prove redundant: 
we should do away with it.
The urging need to capture and codify the systemic unity of all value created by human societies as well 
as the apparent incapacity of current economic theories for doing that, motivates the search for an inte-
grated understanding and management of human value systems. Therefore, KBD needs to be founded 
on an economic system that allows the recording, visualization, dimensioning and management of the 
total value product of human activity. That shall include forms of knowledge capital such as those related 
to education, technology and innovation that are often associated firstly with the term KBD, but also other 
less obvious such as identity, intelligence, cohesion, attractiveness, etc.
Within this context, paradigmatic roles and institutions of the industrial culture need to be revised. In the 
light of these considerations, it is urgent to redraw the tacit contract inherited from 20th Century indus-
trial societies. Economic categories in force can be seen as coins of a value universe whose structural 
and functional legitimacy tends to depreciate, as the challenges and opportunities of the new knowl-
edge-based social contracts begin to draw organization and innovation alternatives in the new political 
and economic world map of ideas and emotions.
This ongoing evolutionary process can be illustrated with some transition options such as distributed work 
and learning, k-citizenship, value networks, competencies and technology brokerage, expertise markets, 
talent auctions, etc. Beyond these, more distinctive knowledge dynamics such as ubiquity, virtuality and 
dematerialization reconfigure the boundaries of the economically possible and the terms of the social 
contract. 
3. Towards a knowledge-based economy
While there are good reasons to seek an alternative economic system capable of dealing with behavioral 
and knowledge-based realities, we are still far from such a monumental achievement. Both at the micro 
and macro levels, attempts to build formal knowledge-based economic models are rudimentary. It may 
take a while before a proper Knowledge Economy is founded on a formal and empirically sustained eco-
nomic science.
But, the world is not waiting. On the one hand, evidence on the structural constraints and inner con-
tradictions of current economic models is building up. On the other, alternative economic mindsets are 
sprouting the world over. 
The following sections exemplify some of these deconstruction / reconstruction efforts. This is done by 
contrasting the constraints vs. the alternatives along seven categories: values, concepts, models, mea-
sures, practices, institutions and roles.
3.1 Values
The constraints of the axiological base of current economic and financial establishment have been point-
ed out long ago, e.g., by Adam Smith, (in 1759) and Thomas Jefferson, [1] but historically neglected as 
minor inconveniences of an otherwise indispensable system. During most of the 20th Century, such criti-
cisms were associated with fringe economic ideas. The dawn of the 21st Century was inaugurated under 
the ethos of globalism and industrial capitalism. 
However, the profound and persistent economic crisis starting in 2007 an continuing through today has 
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shifted the attention of public, the media and economists themselves to realities that pervaded economic 
thinking and practice but remained largely ignored until now.
The collapse of huge financial institutions formerly considered “too big to fail” and the serial exhibition 
of corporate scandals have raised unprecedented concerns over the ethical constraints of the global fi-
nancial establishment and the code of conduct of transnational corporations. Thus, concerns have been 
expressed over laxity in financial regulations [2], [3] financial addiction [4], corporate tax evasion [5], a 
rigged banking system [6], and an obscure underworld of short-selling and derivatives. Similarly, the in-
tended consequences or externalities and lack of responsibility thereof of corporate behavior have been 
pointed out [7]
A mounting evidence from Behavioral Sciences indicates the twisted psychology of financial accumula-
tion [8], [9], the lack of neurophysiological support to the Homo Economicus assumptions [10] and the 
unsustainable costs of social inequalities [11].  There is also a growing awareness of the moral limits 
of markets [12], [13]. All in all, the axiological limitations of the industrial capitalist culture seem deeply 
rooted in the value and price concepts [10], [14], [15], [16] and call for a redefinition for the categories of 
value and values [17]. 
Partly as a reaction to the current state of affairs and partly as an independent construction of alternative 
axiological frameworks, a number of initiatives are seeking new ethical grounds for postmodern societies. 
A number of exercises move along the idea of redesigning Capitalism [18], [19], [20], [21], [22], [23], and 
re-assessing Marxism [19], [18], [24], [25], [15], [26], [23] Some try to re-connect Economy and Politics or 
rescue the concept of Illustrated Self-Interest.
A more ambitious and progressive line of work seeks an integrated value system able to articulate an 
Economy for Mankind [27] or a Unification of the Value Universe [28]. Along this line, the Capital Systems 
Framework to be described later attempts to capture all major dimensions relevant to social life.
3.2 Concepts
The wide incapacity of the economic establishment to predict and adequately respond to the current 
economic crisis -already spanning over 6 years and with no end in sight- has given new light to concerns 
over the soundness of neoclassical economic tenets. Exposure of general economic theory failures are 
now common [29], [30], [31], [32], [33]. There are more specific ones, prominently on the Rational Expec-
tations Hypothesis [34], [35], [36], [37], Antropocentrism [38], [39] and Heuristics [40], [41]. A major target 
has been the rationalization of market failures [42], Debt [43], [44] and Market Culture itself [10], [13]. 
Alternatively, a number of institutions are embracing new economic thinking. Behavioral Economics [36] 
has already made a dent. George Soros reflections of on Fallibilism point to a new integration of rea-
son and emotion in economic behavior [36] and build on the contributions by Behavior Analysis and 
Evolutionary Psychology and Heuristics. The question whether the whole field of Economics should be 
re-founded on more scientific grounds now sounds palatable [45], [46], [47] while fringe movements such 
as New Structural Economics [48] or Happiness Economics [49], [50[, [51] get the centerstage.
3.3 Models
Some major building blocks of the neo-classical economic paradigm are under scrutiny. Bounded Ratio-
nality, is a major review topic [32]. The recognition of non-routine change and imperfect knowledge [37] 
is now wider. A consistent criticism of received models is their lack of touch with reality: unnecessarily 
sophisticated maths with little empirical content [45]. Other criticism of current models focus on their prac-
tical impacts such as the limits of profits and growth [52], [53] aforementioned Negative Externalities [54] 
or the short-term business focus on quarterly results [52], [53].
Alternative models can be identified as limits to competitiveness, either by pointing out its constraints 
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[55] or by overcoming the self-justification of Corporate Social responsibility [56]. Emerging economic 
mindsets are emerging as Betterness [52], [53], Third Culture [57], Endogenous Growth [58] Communi-
ty-based [59], [60] or Post-Scarcity Economic Development [61].
3.4 Measures
A more concrete expression of an economic ethos and underlying concepts is the way it gets operational-
ized into measurements. Thus, constraints on the still prevailing economic zeitgeist with regard to how it 
is measured, have been pointed out in the economic and physical limits to growth [62] and its incompat-
ibility with sustainable development. A number of authors analyze the structural constraints of GDP as a 
major indicator of the state of nation or region [63], [64], [65], [50] raising doubts on its legitimacy, while 
other look at the functional constraints [66], [67], [51], [68], [69], questioning its reliability. Not only the 
exhaustion of growth is being more widely recognized [70], [71], [72], [73] but the very ideas of Progress 
and Development are being re-defined [74]. 
As alternatives to received measures of the state of social affairs and its improvement, recent years have 
seen the wide acceptance of aggregate indicators such as quality of life, well-being and human develop-
ment (OCDE, WB, UN), while the search for a Happiness Index has a number of ramifications [75], [76], 
[77].
Workable holistic approaches have advanced through approaches such as Integrated Value and Re-
porting, Value Networks and WikiProgress. A deliberate attempt to build a complete and consistent set 
of value categories for Knowledge-based Urban Development has been the drive of the Most Admired 
Knowledge City Awards –MAKCi.
3.5 Practices
The Industrial-Capitalist Culture is best expressed in the practices that are distinctive to it. Consumerism 
is a major feature that has been clearly identified [78]. This is such a distinctive feature that individual 
identity construction has bee traced back to consumption [40]. Overconsumption has also been related 
to financial addiction [79] and fossil fuel abuse [76].
In contrast, a number of practices are emerging as attempts to curb consumption, promote collaboration 
and sustainability and develop more transparent transactions. On such trends involves movements such 
as Frugality, Voluntary Simplicity an Simple Prosperity [80], [81], [82], [83], [84], [85], [86]. These have 
in common the purpose of reducing the resources required for a healthy and enjoyable living. Parallel to 
these are the movements of Green Growth and Permaculture, aiming at self-sufficiency [73], [72]. Un-
paid work, Forward Pay and Cognitive Surplus are growing ways of social contribution [87]. 
There are many innovative fronts for alternative economic practices. Co-sharing and Cooperative con-
sumption try to do away with ownership and possession of goods, without losing its benefits [88], [89]. 
Social Innovation and Entrepreneurship are developing business that balance productivity with social 
significance. The whole movement of Open Dealing, as in Open Innovation and Peer-to-Peer dealing 
have already established themselves as working models [90], [91]. The whole field of innovation and new 
business development is also being transformed recently by Crowdsourcing: a resource to a large base 
of potential partners on the offer or demand sides of a formal or informal market [92], [93], [94]. Finally, 
the Happiness Movement is evolving along a number of paths in different countries, such as Action for 
Happiness in the UK, What Makes you Happy in Canada and Heart of the Matter in Australia.
3.6 Institutions
A cultural transformation is also apparent in the institutions that best characterized the Industrial Society. 
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The need to revamp the whole financial establishment has been voiced at different fronts. More specifi-
cally, calls are being made to re-design institutions such as the IMF and the World Bank [95], [96], [97], 
[68]. The institutional architecture on which globalism stands is also being questioned [98], [99] while 
several authors signal the exhaustion of current design of productive organizations [52], [53].
In response to this situation, a number of alternative organizations have emerged, such as the Institute 
For New Economic Thinking, the Center For Imperfect Knowledge Economics, the Milken Institute, the 
New Economics Foundation, the Planck Foundation, the Project Syndicate, the Capital Institute, the 
Prosperity Institute at the Rotman School Of Management and the Unreasonable Institute. Altogether, 
these new organizations are helping to redefine the nature of economic activity.
3.7 Roles
Finally, we look at social roles as ultimate building blocks of culture. These deeply express the values and 
worldviews characteristic of industrial society. First, on the constraints front of the current state of affairs, 
we find growing awareness of the obsolescence of current role models for Managers , Politicians, Teach-
ers, [100], Parents [101], [102], Citizens [103], [104], Genders [105], [106], Workers [107], [108], Leaders 
[109], [110] and Entrepreneurs [111], [112].
In parallel, we are witnessing the emergence of alternative role models. These try to go beyond Leader-
ship and Management such as Self-organization and Silent Leadership [113]. Increasingly frequent at-
tempts can be found for Open Government, Beyond Schooling and Re-Inventing Family [114]. New roles 
for Knowledge Citizens, Gender In The Knowledge Society [115], the Knowledge Worker and Knowledge 
Innovators and Entrepreneurs [116] are also trending topics.
4. The emerging knowledge culture
To sum up this paper: on the transition from Industrial to Knowledge-based Societies, we are witnessing 
a major shift in values, attitudes, ideas and behaviors. This shift might be prompted by the growing sig-
nals of the limitations of the socio-economic establishment through its dis-functionality, human cost and 
environmental impacts. But it is also to some extent a growing awareness that the whole paradigm of 
industrial capitalism is giving way to an emergent culture based on value balance. An alternative culture, 
encompassing new and more balanced ways of organization, production, distribution, coexistence and 
interaction is being signaled from Politics, Economics, Bioclimatic Architecture, and of course, Urbanism 
as Knowledge Cities. 
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Abstract  
They are young, self-organizing and entrepreneurial. Innovative ways of generating and distribut-
ing social value are blooming in many latitudes and shapes. They operate as commons, require 
little leadership and do not rely heavily on financial investment. Either for business development, 
social innovation, political initiative or cultural transformation, they build primarily on intangible 
capital. From NGOs through company programs, from e-participation through venture capital 
they defy the received typologies of human activity systems. They share a distinctive ethos based 
on trust, transparency and imagination. Whether explicitly designed so or pragmatically evolv-
ing along this trend, a new breed of human associations is setting the pace of evolution from 
the Industrial into the Knowledge Society: Knowledge Markets. What are these and what is their 
economic and political significance? In this paper, the emerging organizations that can be char-
acterized as Knowledge Markets are defined, described and instantiated.
Keywords: Knowledge Markets, Capital Systems, Knowledge Society, Knowledge Cities
1. Introduction
They are young, agile, self-organizing and entrepreneurial, tackling very concrete initiatives, form new 
business development to social innovation to civic activism. Innovative ways of generating and distribut-
ing social value are blooming in as many latitudes as different shapes. They operate as communities, re-
quire little visible leadership and do not rely heavily on financial investment. Either for entrepreneurial, so-
cial, political or cultural purposes, they build primarily on intangible capital. From NGOs through company 
programs, from e-participation through venture capital they defy the received typologies of human activity 
systems. They share a distinctive ethos based on trust, transparency and imagination. Whether explicitly 
designed so or pragmatically evolving along this trend, a new breed of human associations is setting the 
pace of evolution from the Industrial into the Knowledge Society: Knowledge Markets (K-Markets). What 
are these and what is their economic, political and cultural significance? In order to grasp their emerging 
nature, we must suspend our preconceptions on the nature of both knowledge and markets.
Many centuries ago, one of the earliest visions of the knowledge economy may have taken place as 
Diogenes of Sinope received the following cryptic reply when consulting the Oracle of Delphi: Deface the 
currency! Diogenes interpreted this as intellectually defacing the political and economical system rather 
than mere coins, engaging in a social criticism and a way of life from which a lesson or two might be 
drawn by today’s wasted economic and political establishment [1], [2].
2. Definition
It is somehow paradoxical that the concept of knowledge market can be traced back to Austrian econ-
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omist Friedrich A. von Hayek.  A champion of economic liberalism, Hayek outlined knowledge-based 
market transactions in his classic 1945 paper The Use of Knowledge in Society [3]. Amidst the Cold War, 
Hayek made a stern criticism of centralized economies by pointing at more efficient knowledge flows 
through distributed agents participating in price setting and enjoying information symmetry. Yet, even if he 
clearly involved knowledge in his market analysis, he did not introduce knowledge market as analytic cat-
egory. Early references, even in the Knowledge Management (KM) and Intellectual Capital (IC) literature 
from the late 1980s through the early 2000’s are interplays between knowledge and market as separate 
concepts [4].
Discussions on the distinctive properties of the knowledge-based content of transactions in a market-
place were bound to appear in any substantial discussion on the meaning of the knowledge economy. 
Naturally, characterizations of transaction objects evolved as the understanding of the knowledge compo-
nent evolved (i.e., what is exchanged). Amongst several characterizations of KM Generations [5], [6], [7], 
a distinction has been drawn of the way the knowledge and management components are understood, 
and the resulting characterization of three generations [8], [9], [10]. Table 1 shows the construction of the 
KM definition for each generation.
Table 1. Three KM generations
Feature
KM Generation
1st Generation:
Objet-centered
2nd Generation:
Agent-centered
3rd Generation:
Context-centered
Knowledge 
concept Record Flow Alignment
Capitalization 
process
Keeping and accumulating 
stock
Facilitating and increasing 
circulation
Attaining sustainable value 
balance
KM definition
KM is a tool for identifying, 
storing, keeping, organizing, 
and retrieving the organiza-
tion’s k-base 
KM is a method to identify, 
codify, structure, store, re-
trieve and diffuse experience
KM is a strategy to identify, 
systematize, and develop the 
organization’s value universe
It is not surprising that preliminary concepts of K-Markets focused on content dimensions, moved pro-
gressively to flow and only lately pay attention to value context. The 1st generation (object-centered) is 
exemplified by the definition in the Wikipedia entry: A K-Market “… is a mechanism for distributing knowl-
edge resources” [11]. A definition along 2nd generation (agent-centered) is that by Davenport and Prusak: 
“The knowledge market, like any other, is a system in which participants exchange a scarce unit for pres-
ent or future value” [12]. Up to now, characterizations of K-Markets consist of knowledge claims about i) 
the formal elements of generic markets; ii) the functional relationships amongst these. Traditional market 
concepts emphasize: i) spatiality, ii) buyer-seller aggregates, iii) transactions, iv) prices [13], [14], [15]. 
The missing element for a formal definition is a distinctive feature or demarcation criterion to decide 
whether the knowledge attribute belongs or not into a given market. A value-based or 3rd generation 
(context-centered) definition of K-Market would be: Value exchange systems where intellectual capital, 
besides traditional financial and physical assets are the object of transaction between agents. This inten-
sive definition, added to the elements and rules of generic markets, allows a representation of K-Markets 
as formal systems [16], [17], [18].
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Figure 1. Knowledge Markets Internal Model (after Durán, 2011).
Figure 1 describes the elements of an internal knowledge market. Figure 2 contains the combinatory of 
value objects according to Capital Systems.
Figure 2. Knowledge Capital Combinatory (Carrillo, 2010).
Figure 3 deploys the main elements to be considered in a specific university-industry K-Market as pro-
posed by J. C. Durán [20].  
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Figure 3. Knowledge Markets Dimensions (after Durán, 2011).
3. Significance
Once we look at k-seekers and k-solvers aggregates as value systems, group behavior and therefore 
design elements such as participation, transparency and trust become preeminent . If the Spring of 2011 
shall be remembered for the Arab Countries uprisings, Summer 2011 will be marked by the financial cri-
sis in Europe and the US as well as the expressions of civil discontent from Madrid through, Santiago, 
London and Tel-Aviv. As pointed out by Timothy Garton [21], today’s generations have the privilege of 
documenting history as it unfolds.
Sharing some features with these movements, the emergence of K-Markets signals several potential 
transformations. K-Markets are relevant firstly because they are happening, subverting established prac-
tices from business development, through philanthropy through civic participation. Besides, they seem 
to have the possibility for modeling value systems, reinventing KM and IC, or even innovating K-based 
business efficiency [22], [23], [24], [25], [26]. But K-Markets matter mostly because they offer the possi-
bility to fuse and re-edit the un-accomplished goals of both socialism and capitalism, moving the core is-
sues from ideology to science and design, as suggested by The Third Culture [27]. This being the central 
promise of K-Markets was apparent to Hayek himself: “The problem is precisely how to extend the span 
of our utilization of resources beyond … any one mind; and, therefore, how to dispense with … conscious 
control and … provide inducements which will make the individuals do the desirable thing without anyone 
having to tell them what to do”.
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Table 2.  A comparison between traditional markets and emerging knowledge markets
Comparison feature Globalized Corporate Markets Knowledge Markets
Purpose Property rights transfer Value multiplication
Object of transaction Physical and monetary goods All capital forms, both tangible and 
intangible
Offer Buyer Seeker
Underlying natural processes Thermodynamics Symbolic reality
Demand Seller Solver
Intermediary Merchant or bank Knowledge Broker or none
Marketplace Physical and financial markets All social domains
Information Tending towards asymmetry Tending towards symmetry
Currency Money or property surrogates None (barter), ad-hoc, money, prop-
erty surrogates
Price Set by central authority or oligopoly Floating and set by direct incum-
bents 
Externalities Generally unaccounted for Closely accounted for
Ethos Shareholder value. Stakeholder value. Trust
Terms of engagement Restricted competition Open co-opetition
Table 2 contains a features comparison of received vs. K-Markets. Whether explicitly stating their under-
lying principles or not, a rich variety of groups, associations, businesses, initiatives are emerging in many 
different realms and regions, sharing K-Markets features. Tables 3 contain a sample of such organiza-
tions.
Table 3.  Some types of Knowledge Markets
Type Example Description URL
Innovation & 
Entrepreneur-
ship
Startup Genome 
Project.
The world’s biggest problem is that not enough people are working on 
the world’s biggest problems. By Max Marmer http://blog.startupcompass.co/
Knowledge 
brokerage
Brokering Knowl-
edge Conference
The International Network of Business and Management (INBAM) 
Second Conference “Brokering Knowledge” Valencia, March 20-22, 
2012
www.inbam.net
Public Good 
Enterprises
Emergent Trans-
formation
…our traditional education markets are in fact really large bubbles 
that will not just burst within the next 10 years - they will burst, 
implode and shrink to a bare nothing of what they were before. By 
Bjoern Lasse Herrmann
http://emergenttransforma-
tion.com/
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Network 
Money
Thoughts on the 
future of money
… information about a dishonest participant will circulate very 
quickly in a human-driven market where anonymity is difficult than in 
a computer and broker-mediated market. By Guillaume Lebleu
http://lebleu.org/blog/
Open Source 
Ventures
Global guerrillas Networked tribes, systems disruption, and the emerging bazaar 
of violence. Resilient Communities, decentralized platforms, and 
self-organizing futures. By John Robb
http://globalguerrillas.
typepad.com/
P2P Econ-
omy
P2P Foundation, 
P2P Maniphesto
On “the P2P relational dynamic” as the premise of the next civiliza-
tional stage. By Michel Bauwens
http://p2pfoundation.net/
Value-based 
Design
On the Spiral. Reaching out to embrace whatever may come. By Creative Com-
mons
http://OnTheSpiral.com/
Solidarity 
coins
Tookets Votre entreprise fidélise son client en lui offrant des tookets qu’il 
redistribue a l’association (ou aux associations) de son choix parmi 
celles que vous soutenez.
http://www.tookets.com/
Emerging val-
ue systems
Symbionomics Whether we are talking about fundamental notions of property or 
that which motivates us to work in the first place, today new social 
patterns are emerging that better serve our networked world. By 
Alan Rosenblith and Jay Standish
http://symbionomics.com/
Extended 
Organization
IntelLEO The objective is to explore how the responsiveness of the learn-
ing environments in an IntelLEO can be radically enhanced by a 
synergy between services for efficient management of collaborative 
knowledge building activities and the Organizationa of individual and 
Organizational goals.
http://intelleo.eu/
Value emer-
gence
The Future of 
Money
What are young adults thinking about money and value? How can 
we create new systems of wealth generation and abundance? What 
does the future hold for banks and other financial institutions in 
the wake of massive peer to peer exchange? By The Emergence 
Collective
http://www.emergence.cc/
 
Knowledge 
and Time 
Banks
Comunitats Somos una red de intercambio de conocimientos que emplea la 
moneda tiempo para recompensar el tiempo que los demás nos 
dedican. 
http://www.comunitats.org/
Social Capi-
talism
Ingenesist 
Project
All monetary things are valuable, but not all valuable things are 
monetary. By Dan Robles
http://www.ingenesist.com/
Knowledge 
cities
Emergent Cities I think we’re about to see the emergence of a new way of conduct-
ing innovation that operates quasi-independently of the current 
money system. By Sebastian Paquet
http://emergentcities.
sebpaquet.net/ 
One of the most striking aspects of this bottom-up transformation is that, by subverting value systems 
architecture, it overcomes received organizational typologies. Purposes of commercial firms may be in-
terweaved with social innovation, philanthropy and art. Traditional assumptions about university-industry 
value clash can be overcome through a continuum of converging capital bases (Figure 4). Companies 
can widen their social and environmental impact beyond the facade of environmental and social-respon-
sibility programs. Charities and NGOs may become entrepreneurial and innovative.
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Figure 4. Public-private continuum (Carrillo, 2010).
In The New Management [24], William Hallal defaced the typical commercial corporation –that epitome 
of liberalism- as consistently lacking free markets, democracy and transparency. He stressed the need 
for internal markets where prices, information and decision-making were subject to open value judgment. 
Whether in corporate trans-nationals or corporate politics (tyrannies, oligopolies), a transformation is 
happening from the inside-out. Understanding and managing K-Markets may help organizations and 
societies evolve, hence contributing to a history of the present. 
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ABSTRACT 
 
In 2011, the Brazilian government, through the Culture Ministry, establishes the 
Creative Economy Department, aiming to lead the public policies' formulation, 
implementation and monitoring of local and regional development, prioritizing support 
and fomentation to professionals and Brazilian micro and small creative enterprises. 
This paper presents an exploratory study developed in southern Brazil where the 
Capital System (CS) approach and indicators were used to assess the relationship 
between creative economy (CE) and social innovation (SI) to support directions of 
knowledge based development policies. 
 
Keywords: Creative Economy, Capital System, Brazil. 
 
 
1. INTRODUCTION 
 
The knowledge-based development model was acknowledged as the model of 
accumulation of material wealth began to be questioned. Information and knowledge 
have played a strategic role in different aspects of life in society. Moreover, according 
to Howkins[1], these changes allow for a completely different form of economic 
exploitation, where "people who own ideas have become more powerful than people 
who work machines and, in many cases, more powerful than people who own 
machines(xi).” Researches[2,3] show that the degree of competitiveness of a country, 
region or city may be related to their degree of creativity. 
Reis [4] states the creative economy (CE) presents significant potential for promoting a 
different socioeconomic development. The author also states that current economic 
models require not only a global update, but a national and regional implementation 
that considers each context specificities. 
In the context of knowledge-based development, some preliminary works points to the 
creative economy as a strategy for sustainable development through a mental model 
change [5] as well as fostering regional development [6, 5]. Additionally, the authors [7, 
8, 9] acknowledge that the creative economy can guide public policies which aim to 
develop the historic town’s quality and conservation while bringing prosperity to the 
community. 
UNCTAD [10] cites the social aspects as one of the multiple dimensions of the CE, 
besides the economic, cultural and sustainability aspects. It states that CE transforms 
the labor market because it facilitates employability and encourages productive force 
qualification; fosters social inclusion; gender balance and defends the use of education; 
culture and art to develop society understanding and its functions. 
In 2011, the Brazilian government, through the Culture Ministry, establishes the 
Creative Economy Department, aiming to lead the public policies' formulation, 
implementation and monitoring for local and regional development, prioritizing support 
and fomentation   to professionals and   Brazilian   micro and small creative 
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enterprises. This initiative indicates that culture assumes a strategic role in the process 
of economic growth and social inclusion in Brazil. 
The Creative Economy Secretary, Claudia Leitão [in 11] states that the current Ministry 
of Culture mission is to transform Brazilian creativity in cultural, economic and social 
richness innovations. However, for this to happen, Leitão [11] states research, 
indicators and methodologies for producing reliable data, credit lines to foster these 
developments, training for creative skills and infrastructure to ensure the production, 
circulation and consumption of goods and creative services, within and outside the 
country are needed. 
Reis [4] also affirms the importance of measuring and defining what to measure 
according to the characteristics of the creative economy adapted to each country or 
region. According to Reis [4], the measure makes it possible to acquire data to identify 
the CE advantages and value networks created and to foment the development in this 
area. 
So, in this work, Capital System (CS) approach and indicators were used to assess the 
relationship between creative economy (CE) and social innovation (SI). We believe that 
CS can contribute to measure and define what to measure in accordance with local 
realities of the creative economy. 
The research was applied in Bento Gonçalves, RS, industrial and touristic pole from 
Serra Gaucha region, with 108,151 inhabitants, that combines culture and economic 
prosperity. The city was formed by Italian immigrants in the nineteenth century. Nestled 
high in the Serra Gaucha, Bento Gonçalves is considered the Brazilian wine capital 
[12]. It is among the 10 largest economies in the Rio Grande do Sul, a state from 
Brazil, and is distinguished by high scores on indices such as Human Development 
Index (HDI). Whereas Brazil's HDI is 0.718 (High HDI), the HDI of Bento Gonçalves is 
0.870 (Very High HDI) near the HDI of countries like Italy (0,874) and Luxembourg 
(0.867) [13]. The city ranks first in the state of Rio Grande do Sul and in the IFDM1 
ranking on the year 2012. In that same ranking, Bento Gonçalves is the 15th most 
developed municipality of Brazil in relation to a base of 5,000 Brazilian cities [14]. 
  
2. THE CREATIVE ECONOMY IN BRAZIL 
 
UNCTAD [10] indicates that creativity, knowledge and technology can be drivers for job 
creation, innovation and social inclusion in a sustainable manner. In this context it 
relates the concept of the creative economy (CE) which is based on the creativity, 
knowledge and culture, raw materials and renewable intangible that least disturb the 
natural cycles and does not deplete natural capital. 
This binding of CE to sustainability is considered by Machado [15] as coming from the 
inexhaustible character of the creative economy’s basic features, namely culture, 
creativity and knowledge. The author states that when we work with creativity and 
culture, we work simultaneously in four dimensions: economic, social, environmental 
and symbolic. 
Thus, CE involves activities of intense dynamism. It is a topic that has received 
attention in various parts of world from researchers and governments, which seek to  
change the development model. Research has developed themes such as creative 
cities, creative class and creative workers [2, 16, 17], creative cluster [4], creative 
industries and creative industries [1,10], creative ecosystem, creative ecology [2, 17, 4, 
18, 19], hard and soft infrastructure to creative economy [18]. 
                                                          
1 The IFDM, FIRJAN Municipal Development Index is an annual study of FIRJAN - Industries Federation of 
Rio de Janeiro, on the National Industry Confederation accompanying the development of all over 5000 
municipalities in three areas : Employment & Income, Education and Health. It is determined based on 
official government statistics Ministries of Labor, Education and Health 
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Such studies consider Howkins as a pioneering work in linking creativity and the 
economic aspect. Namely, the creative economy adds to traditional notions of 
economy, a new form of perceived value as a result of the production process where 
the raw is creativity. Creativity is not a new element nor an economic term; however, 
what is new is the nature and extent of the relationship between economics and 
creativity, and how the two combine to generate value and wealth[1]. 
The United Nations Conference on Trade and Development [10], indicates that the 
creative economy contributes to the growth and prosperity of the countries, especially 
developing ones who wish to diversify their economies and build resistance to future 
economic crises. 
Florida [2, 16], carried out a study on the creative worker feature, and on public policies 
that drive the creative economy. During 2011, Florida organized the study Creativity 
and Prosperity: The Global Creativity Index [3]. This study illustrates the sustainable 
prosperity in 82 countries, according to a combination of economic, social and cultural 
rights, such as the "3Ts" of economic development: Technology, Talent, and 
Tolerance. 
The creative economy in Brazil has a recent history which is closely related to the 
cultural aspect. In 2011, the Brazilian government, through the Ministry of Culture, 
creates the Office of the Creative Economy in order to lead to the formulation, 
implementation and monitoring of public policies for local and regional development, 
and the prioritizing of support and encouragement to professionals and micro and small 
Brazilian creative businesses [11]. 
According to De Marchi [20], the creation of the Creative Economy Department under 
the Culture Ministry (MINC), in 2011, is an inflection point in Brazil’s history as it 
indicates a change of the cultural policies in the country. The Creative Economy 
Secretariat Plan [11] argues that Brazil should provide a sustainable economic 
development model based on the creative economy, and states that culture assume a 
strategic role in the economic growth process and national social inclusion. 
The guiding principles of the Plan [11] are: social inclusion (access to goods and 
creative services); innovation, cultural diversity and sustainability (social, cultural, 
environmental and economic). In this sense, it also indicates the convergence of CE in 
Brazil with Social Innovation, as it seeks changes in society for a more sustainable and 
inclusive development using the cultural diversity of Brazil. 
The Creative Economy Secretariat [11] defines CE "from the dynamic cultural, social 
and economic constructed from the cycle of creation, production, distribution / 
circulation / dissemination and use / enjoyment of goods and services from creative 
sectors, characterized by the prevalence of its symbolic dimension (p.23).” 
The creative economy in Brazil is associated to the cultural dimension. It is different 
from some countries that demonstrate a certain break with the cultural aspect and 
greater drive for economic exploitation with a technological bias. For instance, Britain 
abandoned the view of culture as cultural heritage to associate it with contemporary 
trends in entertainment market (the Department of Cultural Heritage - Department of 
National Heritage, became the Department for Culture, Media and Sport - Department 
for Culture, Media and Sport). Brazil still considers the diversity of the Brazilian people 
as a major source for the construction of creativity as a raw material, but without 
ignoring the exploitation of new knowledge as a way to generate innovation [20]. 
 
According Deheinzelin [5], the Creative Economy in Brazil refers to the set of activities 
whose value or raw are the intangible sources that in addition to culture, knowledge 
and creativity, include intangible assets and cultural diversity experience. Thus, in the 
Brazilian context, the CE appears to be emerging concept, closely related to culture 
and national and regional diversity but based on economic and political aspects. 
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The Creative Economy becomes public policy formalized in 2011 with the  Secretariat 
Criativa Plan. In terms of Brazil, we can say that the creative economy is a concept 
broad enough to include our diversity, both as language and as models for business, 
encompassing a wide range that goes from the individual working in further education 
through music to a clothing or luxury car [15]. 
Even recently, the CE as a formalized public policy has its foundations in significant 
initiatives identified in different Brazilian states: 
- Rio de Janeiro promoted a study by the Industries Federation of the State of Rio de 
Janeiro [21] in 2008 which demonstrated the creative economy importance in the 
territory of Rio de Janeiro. It followed the definition of creative industry of the United 
Nations (UN), under seal of UNCTAD, as a form of compartmentalization and 
established an adaptation of UNCTAD’s 13 segments. In addition, was generated a 
creative business incubation project (Creative Rio) by the state government, and the 
CE was defined as one of five strategic economic sectors in the city of Rio de Janeiro 
[22]. In 2012, FIRJAN published a new study -Mapping the creative industry in Brazil, 
and updated the classification used, which is replaced by 14 segments[14].  
- The Cariocas Studies Collection, an online publication of studies and research on Rio 
de Janeiro city, published the article The importance of the Creative Economy in the 
Economic Development of the city of Rio de Janeiro, in 2011. The article explained that 
Rio de Janeiro city defined the creative economy as one of the strategic sectors and 
one of the engines of the city economic development. Still, based on data from the 
Annual Social Information (RAIS) Ministry of Labour and Employment and labor 
FIRJAN [21] concluded that large cities tend to focus most of the creative economy 
production [22]. 
- In São Paulo was published the book Creative Economy in the City of São Paulo: 
Diagnosis and Potential in 2011. It sought, from the major classifications identification 
in relation to occupations and activities considered creative, to define and delimit the 
CE for the city, to organize and map the available data on economic activities (or 
branches of activities) and occupations related to culture / creativity, from the existing 
national bases for the Municipality and its metropolitan area, as well as to São Paulo 
state and Brazil [23]. 
- Reis[24] published the Portuguese version of the study that brought together 
researchers from the creative economy of America, Asia and Africa. This study 
highlighted the distinction between the views of one (cultural, social and economic) 
reality from another, and the need for reflection in order to adapt the concepts to each 
context. It focused on creative cities and addresses the need to include the 
sociocultural ecosystem in the productive system amid in the time that Brazil 
experiences as host of the Olympic Games and the World Cup [25]. 
- At the end of 2011, the Creative Economy Secretariat is created and the Ministry of 
Culture assumes the centrality of the CE in its management, but aligned to the context 
and the goals of the national public policy- or more than that, Latin American. The 
culture then starts to play a strategic role in the process of economic growth and social 
inclusion [11]. The new department [26] “inscribes the culture, even in the intellectual 
plane within a developmental proposal, seeking to draw on local resources to 
internalize the Brazilian economy global and economic sectorial dynamic” (p. 15). 
Following this decision by the culture, the creative economy classification in Brazil is 
organized from creative sectors[11], which are "all those whose productive activities 
which have a creative act as the main process that generates symbolic value, central 
element of price formation, and which results in the production of cultural and economic 
richness(p.22)”. 
In Brazil, this classification is still under construction so there is not a unique reference, 
however, the Secretariat Creative Plan classifies the following fields as creative 
sectors: the heritage field, the cultural expressions field, the arts and entertainment 
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field, the audiovisual and books field, reading and literature field and the functional 
creations field. 
Table 1 presents the activities that each field covers. 
 
 
Table 1 - Sectors and Activities according with Creative Economy Secretariat model 
Source: Authors. 
 
By comparison, follows the UNCTAD [10] subdivision model as shown in Table 2. 
 
Table 2 - UNCTAD Classification 
Groups Sectors Activities 
Heritage Traditional Cultural Expressions Art Crafts, festivals and celebrations. 
Cultural sites Archaeological sites, museums, libraries, 
exhibitions. 
Arts Visual Arts Painting, sculpture, photography and antiques. 
Performing Arts Live music, theatre, dance, opera, circus puppetry. 
Media Publishing and printed media Books, press and other publications. 
Audiovisual Film, television, radio and other forms of 
broadcasting. 
Functional 
creations 
Design Interior, graphic, fashion, jewelry, toys. 
New media Software, video games, digitalized creative content. 
Creative Services Architecture, advertising, creative research and 
development, cultural & recreational 
Source: Adapted from UNCTAD [10]. 
  
This compartmentalization is used as a basis for studies that measure the economic 
participation of creative work in various countries. This participation is measured 
through indicators such as the number of people employed in the creative industries 
and the technologies, networks and knowledge adding value [18]. 
Machado [15], states that the starting point for the formulation of a policy for the 
creative economy is the mapping of the sector in order to make society aware of their 
importance in economic terms. He argues that this may be part of the effort to 
transform the EC sectors in a "development locomotive", not considering it as 
something marginal, secondary by the macroeconomic point of view and just as 
political social inclusion or cultural policy anymore. Thus, the CE will be better 
recognized and valued when it is perceived in a broader perspective of the value 
systems that structure social groups, sectors or cities. 
 
3. SYSTEM CAPITAL 
The value systems sight based on knowledge is founded on the assertion that all value 
forms can be analyzed from search for balance between the elements that constitute 
Field Activities 
Heritage Tangible heritage, intangible heritage, archives and museums 
Cultural expressions Crafts, popular cultures, indigenous cultures, african-
Brazilian cultures, visual arts 
Arts and entertainment Dance, music, circus and theater 
Audiovisual, book, reading and literature Film and video, publications and printed media 
Functional creations Fashion, design, architecture and digital 
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them. Thus, financial and material capitals should be included in the same universe of 
natural dimensions as all the other capitals of knowledge [27]. 
Carrillo[27] states “simplified to the irreducible form of an input/process/output system, 
all production systems consist of (i) an input capital that is the given value base with 
which the system begins to operate (in the case of cities, the set of favorable 
circumstances that led to the foundation of a city—water supply, orography, climate, 
etc.); two process capitals—(ii) the agent capital which performs production (in the 
case of contemporary cities, basically its functional population) and (iii) the instrumental 
capital, which constitutes all the means of production (in the case of cities, most of the 
traditional objects of urban planning such as layout, water supply and sewage, etc.); 
finally, some form of value exists as (iv) product capital (surplus yield from primitive 
farming was simultaneous to the transition from nomadic to urban societies). To sum 
up, all value creation systems include an input capital, process capitals (agent capital 
plus instrumental capital), and an output capital” (p.51).  
Figure 1 - Generic Capital System  
 
    Source: Carrillo [27], p. 146. 
  
In building a well-defined capital system- both for an organization, a sector of 
government, an NGO or a city- it is necessary to look for a value elements generic set 
which is required to sustain the production function. Value does not mean, necessarily, 
an increase in size or stock accumulation, but a preference state related to a specific 
value structure [27]. 
So, the Generic Capital System is based on some principles [27]: 
(1) All value systems involve a production function. This refers to the system’s capacity 
to achieve and sustain value balance. 
(2) All production functions involve an input, an agent, an instrument, and a product. 
These are all Productive Capitals. Productive capitals account for all forms of material-
based value systems. 
(3) In the course of history, meta-capitals have been generated to multiply the value-
generating potential of productive capitals. The creation of currencies allowed for the 
representation and exchange of productive capitals, multiplying their potential in space 
in time. Hence, Financial Capital was created. 
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(4) In knowledge-based production, two major forms of meta-capital are involved. 
Referential Meta-capital multiplies the effectiveness and efficiency of the system by 
providing focus, thus diminishing error (through increasingly precise internal and 
external feedback). This includes Identity and Intelligence Capitals. Articulating Meta-
capital multiplies the productivity of the system by providing cohesion, thus diminishing 
transaction costs and redundancies. It includes Financial and Relational Capitals. 
The emphasis on meta-productive values helps us to understand that the production 
does not have primacy in all systems. In fact, no form of the singular value is: it is just 
the perfect balance of all the elements of value (taking into account their relative 
weights) that make them ideal for probably all existing systems [27]. 
  
3.1  Capital System and the Creative Economy 
This research project aims to advance the understanding of EC and CS, especially in 
regards to the relationship of convergence between some key points of both 
approaches. So, the proposal is to use the capital system (CS) to evaluate Bento 
Gonçalves potential, in southern Brazil, for creative economy (CE) in order to support 
the knowledge-based development. 
The starting point is the organization of evidences from each of the capital following the  
Meta-capitais and Productive Capital logic. 
Table 3 – Capital Division 
 
Metacapitals 
Referential 
Capital 
Identity Capital 
 
 
Productive 
Capital 
Investment Capital 
Intelligence 
Capital 
Human Capital 
Collective Individual 
Capitais de 
Articulação 
Relational 
Capital 
Instrumental-Material 
Capital 
Financial 
Capital 
 Instrumental-
Intangible Capital 
Source: Authors.  
The identity and intelligence capitals are characterized as reference capitals, i.e., 
elements that enable the identification and alignment of all other capital. The relational 
and financials capital form the articulation capital, or value elements that make it 
possible for the inter-relationship or exchanges of value elements between each. The 
investment, human individual, collective human, material-instrumental and 
instrumental-intangible capitals are productive capital, or value elements that contribute 
as an input to new production. Additionally, it is presented the product of capital, which 
is the result of the economy as a whole. This last one includes not only the traditional 
capital, but capitals that for the creative economy are valuable. Some have close 
connection with the CE intangible raw material. 
Thus, the convergence from the CS capitals with the creative economy can be 
identified by analyzing the descriptive conceptual dimension of each capital as shown 
in the Table 4. 
Table 4 - CS and EC 
Capital Meaning System Capital Aspects related to the Creative Economy 
Identity 
Capital 
Includes aspects which 
contributes to determine the 
city’s individuality, clarity and  
differentiation. I.e., formal and 
Executives and government leaders even when 
want to attract the creative class has difficulties 
to create the environment that is attractive to 
it. There is little investment and initiatives are 
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informal elements that are 
distinct in the city and the 
attractiveness factors, 
developing a belonging sense. 
inefficient. Florida [16] indicates that the 
government should ask the creative class 
professionals what they want, to create a 
unique environment to them. 
Intelligence 
Capital 
Systems capacity to sense, 
make sense of, and respond to 
external agents and events 
which are significant to the city’s 
welfare. It contributes to urban 
planning, professional studies 
and strategic development 
based on knowledge. 
Urban planning and studies and strategic 
development based on knowledge is useful to 
train skilled professionals that are required by 
the creative economy sectors. 
Relational 
capital 
Capability to develop quality 
interactions with all significant 
internal and external agents.  
  
One of its sources is sociocultural cohesion 
that benefits one of the three 'Ts' from Florida 
[17]: tolerance. Moreover, in Caiado’s study 
[23] urban centers are cited as inducing spaces 
to creative industry development and one of 
the reasons to that is the facilitation of 
interaction between creative agents qualified. 
Financial 
capital 
Capability to generate and 
sustain a healthy monetary 
base. Monetary denomination of 
a set of value dimensions. 
It is necessary to enable investment in 
technologies and foster development. 
Capital 
investment 
It is formed by any factor which 
contributed value as a new entry 
(input) production. 
(It is not included on the results). 
Includes indicator "creation of technology-
based businesses," which can be related to the 
creative industries [10]. Still, among the source 
"attractiveness of human capital," control 
"attractiveness of the creative class" and 
"attractiveness of skilled labor." 
Human 
Individual 
Capital 
Capability to create conditions 
for the full biological and 
psychological development of 
residents. Investigates the 
bases that can foster the training 
of individual skills and 
performance in education 
environments, family and 
production. 
Relates to the ability to generate value starting 
from individuals supported by Howkins [1] as 
the key point of CE and by Florida [17] as the 
factor Talent, which makes up the three 'Ts' of 
development. Has among its sources ethnic 
diversity, related to other ‘T’, Tolerance, and 
defended as an enhancer factor required to 
stimulate creativity and as a Brazilian 
differential for CE. 
Human 
Collective 
Capital 
Capability to enhance the goal 
achievement potential of its 
constituent communities. 
Collective and team-based value 
generating capacities. 
Contributes to the intellectual capital, according 
Howkins [1], the source of value creation on 
the creative economy in pursuit of intellectual 
property as its result. 
Instrumental 
Material 
Capital 
Physical-based means of 
production through which other 
capitals leverage their value 
generation capacity. 
Capability to take advantage of 
location and to build and renew 
a world-class physical 
infrastructure. Geographic, 
Environmental, Urban 
infrastructure. 
This capital includes the source 
"communication", which relates to the creative 
sectors, as well as allows data traffic and 
necessary information to agile develop these 
sectors. 
Instrumental 
Intangible 
Capital 
Knowledge-based means of 
production through which other 
capitals leverage their value 
generation capacity. 
Capability to transfer knowledge 
and foster innovation in all major 
areas of city life. 
Relates to the intellectual capital seen as a CE 
source by Howkins [1], and is about knowledge 
coupled with creativity and culture [11; 4; 15]. 
Also includes as a source social innovation 
systems, as well as patents and licenses, 
which can be seen as a way of measuring the 
'T' of technology, from Florida [17]. 
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Source: Authors. 
From the conceptual convergence identification, it was possible to organize the 
evidences from Bento Gonçalves in each capital. 
 
4. THE CASE 
 
Bento Gonçalves has the best development rates of Rio Grande do Sul State and also 
of Italian immigration region. The city presents strong evidence of the identity capital 
supported by the strength of its culture rooted in years of large flows of Italian 
immigrants that began around the year 1875 [28]. 
The ethnic group of immigrants who settled in the city came from all over Italy from 
places like Tyrol, Veneto, Lombardy, and Trentino, as well as from the Italian cities of 
Cremona, Milan, and Belluno. A census conducted in December 1876 counted 2000 
Italian immigrants living in this region. This immigration process makes the culture in 
Bento Gonçalves an important factor that characterizes it as a city and may represent a 
potential for the creative economy. It is interesting to note the origin of the creative 
sectors, such as the inheritance. Shuaib and Enoch [9] define the heritage as an 
essential part of the present but also of the future, as the tangible and intangible factors 
such as heritage, ideas, music, language, and symbols identify and differentiate the 
actors. Thus, it is also a contemporary activity with far-reaching effects and is a means 
for intercultural dialogue, ethical reflection and potential base for local economic 
development. It is both local and particular, global and shared [9]. 
Some Bento Gonçalves data can be seen on Table 5. 
Table 5 - Bento Gonçalves Data 
Bento Gonçalves 
Total Population (2011): 108.151 inhabitants 
Area (2011): 382,5 km² 
Population Density (2011): 282,7 inhabitants /km² 
Urbanization Rate (2010): 92,3 % 
Illiteracy rate (2010): 2,23 % 
Life Expectancy at Birth (2000): 77,41 years 
GDP at market prices (2010): R$ (thousand) 3.150.736 
GDP per capita (2010): R$ 29.353 
IFDM 0,9102 
Source: FEE RS [29] 
 
Moreover, Bento Gonçalves has visibility by concentrating large events that move the 
economy and stimulate innovation. Thus, the city gathers knowledge that combines 
new sources to ancient sources by preserving inheritance of their original population. 
Necessary data collection was made in the Bento Gonçalves prefecture. In addition to 
this source, systematic observation and official sites data communication were also 
used.  
Table 6 shows the principal evidence so far. 
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Table 6 - CS and EC Comparative Table  
Capital Meaning System Capital Aspects related to the Creative Economy Evidence 
Identity 
Capital 
Includes aspects which 
contributes to determine the 
city’s individuality, clarity and  
differentiation. i.e., formal and 
informal elements that are 
distinct in the city and the 
attractiveness factors, 
developing a sense of 
belonging. 
Executives and government leaders even 
when want to attract the creative class has 
difficulties to create the environment that is 
attractive to it. There is little investment and 
initiatives are inefficient. Florida [16] indicates 
that the government should ask the creative 
class professionals what they want, to create 
a unique environment to them. 
- Bento Gonçalves makes annually a sort of events which has visibility 
not only locally, but nationally- i.e. the Movelsul, that nowadays is the 
second biggest event in Latin America in the turnover of the furniture 
sector [28]. Its main industries are furniture, wine, metals, transport 
and the fruit [12]. 
-Either, the city is seen as the Brazilian capital of wine, and the Italian 
immigration anniversary is there celebrated [28]. 
- The city coat reminds symbols and colors in their industrial 
development of the municipality, the grape, the wine and the character 
of its people, expressed by the dynamism and organization [12]. 
- As touristic places, the city has the Vale dos Vinhedos (Valley 
Vineyards), the Caminhos de Pedra (Stone Paths), Vale do Rio das 
Antas (Rio das Antas Valley) and Rota das Cantinas Históricas [12]. 
Intelligence 
Capital 
Systems capacity to sense, 
make sense of, and respond to 
external agents and events 
which are significant to the city’s 
welfare. In this sense, it 
contributes to urban planning 
and professional studies and 
strategic development based on 
knowledge. 
Urban planning and studies and strategic 
development based on knowledge is useful 
to train skilled professionals that are required 
by the creative economy sectors. 
-The Center of Industry, Trade and Services Bento Gonçalves 
(CIC/BG) in partnership with the University of Caxias do Sul, 
publishes the Panorama Socioeconomic magazine. The publication is 
based on Primary and Secondary data, which provide the foundation 
for intelligent monitoring of socio-economic development of the 
municipality [28]. 
Relational 
capital 
Capability to develop quality 
interactions with all significant 
internal and external agents.  
  
One of its sources is sociocultural cohesion 
that benefits one of the three 'T' from Florida 
[17]: tolerance. Moreover, in Caiado’s study 
[23] urban centers are cited as inducing 
spaces to creative industry development and 
one of the reasons to that is the facilitation of 
interaction between creative agents qualified. 
-  While the city concentrates large events, it moves the economy and 
stimulate innovation through information share between internal and 
external agents. 
- Fundaparque, the pavilion of the exhibition center where the events 
take place, has over 50,000 m² of built area fully air-conditioned, what 
makes it the second largest covered area of the country for its 
purpose [12]. 
Financial 
capital 
Capability to generate and 
sustain a healthy monetary 
base. Monetary denomination of 
a set of value dimensions. 
It is necessary to enable investment in 
technologies and foster development. 
- The municipality is among the 10 largest economies in the Rio 
Grande do Sul [12]. Its exports’ volume in 2010 was US$89.631.290 
[30]. 
- CIC / BG [28] shows that 45% of output in the manufacturing of the 
township are from furniture industry, and responsible for 37% of 
furniture exports from Rio Grande do Sul and 25% of Brazilian exports 
movable. The highest percentage of companies’ revenue (68% in 
2011) belongs to the industry, which in 2011 reached 
R$4,898,091,865.00. 
Human 
Individual 
Capital 
Capability to create conditions 
for the full biological and 
psychological development of 
residents. Investigates the 
bases that can foster the training 
of individual skills and 
performance in education 
environments, family and 
production. 
Relates to the ability to generate value 
starting from individuals supported by 
Howkins [1] as the key point of CE and by 
Florida [17] as the factor Talent, which makes 
up the three 'Ts' of development. Has among 
its sources ethnic diversity, related to other 
‘T’, Tolerance, and defended as an enhancer 
factor required to stimulate creativity and as a 
Brazilian differential for CE. 
-In 2010, 96.9% of the population over the age of 5 years were 
literate, higher than the state and national average [31]. 
- Related to safety, according the IPEA [30], between 2005 and 2009, 
the average homicide was 13.  
- Bento Gonçalves is a touristic and a national and international event 
center [28], and as so, receives visitors from all over the world, what 
makes the diversity present. Besides, it has a high HDI [13] and is 
close to full employment [28], what may attract emigrant to work in the 
city. In 2010, 58% of the inhabitants were born in the municipality [28]. 
Human 
Collective 
Capital 
Capability to enhance the goal 
achievement potential of its 
constituent communities. 
Collective and team-based value 
generating capacities. 
Contributes to the intellectual capital, 
according Howkins [1], the source of value 
creation on the creative economy in pursuit of 
intellectual property as its result. 
- Some of the city big events are related to the city history, to its 
community’s Italian heritage. I.e: Fenavinho (Festival and National 
Wine Fair) and the Festa da Colheita (Harvest Festival). 
Instrumental 
Material 
Capital 
Physical-based means of 
production through which other 
capitals leverage their value 
generation capacity. 
Capability to take advantage of 
location and to build and renew 
a world-class physical 
infrastructure. Geographic, 
Environmental, Urban 
infrastructure. 
This capital includes the source 
"communication", which relates to the 
creative sectors, as well as allows data traffic 
and necessary information to agile develop 
these sectors. 
- From the city population, 69% were economically active and 67% 
economically active and employed, which configures situation close to 
full employment (97% of the economically active population was 
working) [31]. 
- The biggest sector, the furniture sector, had 560 companies and 
13,000 workers employed in 2012 [28]. 
- The city has the Valley of the Vineyards, which is the first region in 
Brazil to obtain the origin indication Seal for its wines. The recognition 
occurred in 2002, ensuring the achievement of the Indication of Origin 
to fine wines produced there [12]. 
Instrumental 
Intangible 
Capital 
Knowledge-based means of 
production through which other 
capitals leverage their value 
generation capacity. 
Capability to transfer knowledge 
and foster innovation in all major 
areas of city life. 
Relates to the intellectual capital seen as a 
CE source by Howkins [1], and is about 
knowledge, coupled with creativity and 
culture [11; 4; 15]. Also includes as a source 
social innovation systems, as well as patents 
and licenses, which can be seen as a way of 
measuring the 'T' of technology, from Florida 
[17]. 
-The furniture sector companies are distinguished by bold design and 
modern technology in their products, making them competitive in the 
industry, serving both the domestic and international markets [28]. 
Source: Authors.  
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The study sought to gather evidence and categorize them based on the concepts of CS 
and CE. The evidence analysis indicates that in Bento Gonçalves, the creative 
economy could be considered a positive social innovation as it has the potential to be a 
factor to lead to society transformation. The strength of cultural heritage can be seen in 
the presence of elements of value in all capitals. If Creative Economy policies for Brazil 
are anchored in the cultural dimension, Bento Gonçalves has a significant potential in 
terms of culture that can support future policy development based on knowledge. 
  
5. CONCLUSION 
 
In the study, Capital System revealed the intangible assets structure of the municipality 
and may constitute an alternative map to guide development in the Creative Economy 
field. As stated Jeffcutt [18], the CE resets the old borders. For instance, it is quoted 
the separation between business and culture. Still, CE elects new perspectives on 
value creation, from the transformation of creative ideas into products and services. 
Reis [4] states that CE both incorporates and causes "profound social, organizational, 
political, educational and economic changes (p. 25).” As CE is seen as the 
transformation model, it is touted as an alternative to a new and sustainable model of 
development, in response to recent crises experienced. Social, economic, 
environmental and cultural crises we live are concrete expressions that the modern 
development model, based on wealth accumulation and on the Gross Domestic 
Product growth, is in big decline. Development must mean, above all, quality of life and 
expanding choices [11]. 
Thus, CE requires a change in how we see economic relations, since the origin of the 
creations happens to be on the individual, on the free creation. 
However, although CE can be seen as a positive social transformation and as a 
possible model of sustainable development, it is necessary that reliable information 
fosters its development. It is necessary to know the assets and liabilities in the place 
you want to develop within the CE. Thus, it becomes possible to realize this places 
potential on CE. 
Thus, the creative economy as accompanied by methodologies that support emerging 
issues, can lead to development alternatives more consistent with the society 
expectations and lead to sustainable development that values local knowledge and is 
based on knowledge on broad way and that involves the largest number possible of 
actors- educational institutions, individuals, government. 
Thus, CE evaluation as a social transformation (IS) element through capital system 
may constitute the main basis to the actions and politics for development based on 
knowledge. 
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UNDERSTANDING MIGRANT KNOWLEDGE WORKERS IN GLOBAL SYDNEY
Richard Hu
University of Canberra, ACT, Australia, richard.hu@canberra.edu.au
The global Sydney thesis has focused on Sydney’s performances in the knowledge-based 
economy, especially the advanced producer services, in an increasingly integrated world economy. 
Sydney’s emergence as a global city has been inseparable from its migrants from overseas and 
elsewhere in Australia. This study aims to bridge the theses of global Sydney and migration. The 
focus is on migrant knowledge workers (MKWs) employed in the knowledge-intensive industries 
and highly-skilled occupations, which are the most reflective of Sydney’s global capacity. Using 
data from the 2011 Australian Census and a community survey in the Sydney region, this study 
reveals new insights into the different patterns between international and internal MKWs in terms 
of social-economic backgrounds, drivers for moving to Sydney, and employment before and in 
Sydney. The findings are useful to better understand MKWs in global Sydney, and to contribute 
to the global city discourse.
Keywords
Migrant knowledge workers, Sydney, global city
1. Introduction 
One critique to the global city discourse is that it is economic-centric and has not tackled migration to 
the extent it should (Benton-Short, Price, & Friedman, 2005; Samers, 2002). Using economic measures 
as criteria of global cities is one dimensional, and fails to capture the multiple aspects of the relationship 
between globalisation and cities. Sassen (1999) argues that we need to conceptualise globalisation in 
broader senses than just the internationalisation of capital and finance, and that migration should be 
seen as an equally central component of globalisation as trade and finance. Flows of people should not 
be separated from economic globalisation. Freeman (2006) contends that people flows are fundamental 
to creating a global economy and that the interplay among immigration, capital, and trade is essential to 
understanding the way globalisation affects economies. In the global city discourse, there should be an 
alternative research agenda to redress the lack of focus on the relationship between global cities and 
migration (Samers, 2002). This article is an effort to link global city and migration, utilising Sydney as a 
case study. 
Sydney is Australia’s leading global city. A global Sydney has been argued and testified by international 
and local writers (see (Baum, 1997; Beaverstock, Taylor, & Smith, 1999; Connell, 2000; Daly & Pritchard, 
2000; Fagan, 2000; Friedmann, 1986, 1995; Godfrey & Zhou, 1999; Hu, 2012a; McNeill, Dowling, & 
Fagan, 2005; Searle, 1996, 1998; Searle & Valence, 2005; Taylor, 2004; Taylor et al., 2011)). Likewise, 
economic globalisation is essentialised in the global Sydney thesis, focusing on its capacity of providing 
global services. Sydney’s rise as a global city has been accompanied by growing foreign born population 
(Burnley, 2000; Hugo, 2008). The 2011 Australian Census indicates that Sydney has the largest population, 
the highest percentage of foreign born population, and the most diverse ethnic groups, of all Australian 
major cities. In 2001- 2011, metropolitan Sydney’s foreign born living population increased from 31 per 
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cent to 34 per cent, and the foreign born working population increased from 36 per cent to 40 per cent. 
This trend is more prominent in central Sydney. In the same period, central Sydney’s foreign born living 
population increased from 31 per cent to 38 per cent, and the foreign born working population increased 
from 40 per cent to 45 per cent.
This article aims to link global Sydney with migration, with a focus on migrant knowledge workers 
(MKWs). Using data from the 2011 Australian Census and a community survey in the Sydney region, it 
compares the different patterns between international and domestic MKWs in terms of social-economic 
backgrounds, drivers for moving to Sydney, and employment in knowledge-based industries and highly-
skilled occupations. Following this introduction, the next section is a literature review that reveals the 
need of bridging global Sydney and migration in scholarship. Methods and results of this study are offered 
in the following two sections. This article concludes with a discussion of findings to better understand the 
MKWs in global Sydney, and to contribute to the global city discourse.  
2. Global Sydney and Migration 
2.1 Global Sydney 
Scholarly work has been undertaken on Sydney’s rise as a global city from multiple economic angels. 
They include Sydney’s macroeconomic transformations, as well as the transformations of certain industry 
sectors that are the most impacted by contemporary globalisation. The macroeconomic transformations 
include industrial shift from manufacturing to a post-industrial information economy (Fagan, 2000); 
changes in employment structure, and growth in global command and control functions, finance sector, 
and international economic connections (Searle, 1996); the emergence of a knowledge-based economy 
(Stein, 2002); and the cultural industries that constitute part of Sydney’s connectivity with the world city 
network (Mould, 2007). The financial sector and the advanced producer services, the defining functions 
of global cities, have attracted the most scholarly interest in arguing for global Sydney in international 
and national contexts. A global Sydney is reflected by being the headquarters of multinationals, producer 
services, and financial services in national, Asia Pacific, and international contexts (Stein, 2002). 
Nationally, Sydney is dominating Australian urban landscape in terms of its agglomeration of advanced 
producer services (Spiller, 2003), and in terms of its agglomeration of corporate headquarters, particularly 
in real estate, and insurance and investment services (Tonts & Taylor, 2010). Daly and Pritchard (2000) 
provide a historical narrative of Sydney’s growth to be Australia’s financial and corporate capital, and its 
relation to the international financial system and the local political and geographical factors, such as the 
political aspiration for a global city and connections with Asia. O’Neill and McGuirk (2002, 2003, 2005) 
reveal the financialisation of economic activities and its spatial manifestations in the Sydney region, and 
its impacts on office work in central Sydney through the practices of association, interaction, and shared 
work space. 
 
There have been studies into the spatial concentration of the knowledge economy in central Sydney, 
to testify the thesis that global activities tend to be located in the central business districts (CBDs) of 
global cities (Sassen, 1995, 2001). Hu (2012a) provides a systematic analysis of the concentration 
of the knowledge economy in central Sydney in relation to metropolitan Sydney, and points out the 
strengthening trend of the concentration. The increasing concentration of the knowledge economy 
has been accompanied by a growing experience economy (Hu, 2013). Hu (2012b) contends that the 
concentration of the knowledge economy and the experience economy in central Sydney are related 
to important planning transformation to shape a global Sydney in the 1980s and 1990s. Other studies 
reveal the formation of certain industry clusters in central Sydney. They include a traditional central city 
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focus of producer services that has been reinforced by globalisation (Searle, 1998), an emerging inner 
city multimedia cluster (graphic design, advertising and related media) (Searle & Valence, 2005), and 
a concentration of the creative population living in and around central Sydney (Gibson, 2006). There is 
also an industry cluster of information technology and telecommunications in northern Sydney, whose 
expansion, however, has been motivated primarily by the increasingly centrality of advanced producer 
services within the high-order business sector (Searle & Pritchard, 2005).
2.2 Migration 
There has been some scholarly attention to the increasing scale and complexity of migration, and 
its changing characteristics, during the process of Sydney’s emergence as a global city. Australian 
international migration has undergone significant transformations in the last few decades of globalisation 
in terms of nature, composition, and effects (Collins, 2006; Hugo, 2006b, 2008). Hugo (2006b) argues that 
the transformations constitute a paradigmatic shift in Australian international migration; one dimension of 
the shift is the increasing role played by the Australian cities most linked into the global economic system, 
especially Sydney. The global city discourse shows interest in the complex roles played by international 
immigrants (Benton-Short et al., 2005; Friedmann, 1986; Samers, 2002; Sassen, 2001). This is relevant 
to Sydney because of its emergent global city status and its attraction of a disproportionate amount of the 
overseas immigration to Australia (Burnley, 1998). Internationally, Sydney was ranked as an Alpha city in 
an Urban Immigrant Index, following New York, Toronto, Dubai, Los Angeles, and London (Benton-Short 
et al., 2005). 
Migration patterns in global Sydney have experienced multiple changes. One prominent change is 
demographic and cultural, referring to the growing scale and diversity of foreign born population in Sydney 
(Burnley, 2000; Hugo, 2008), and in particular, immigration flows from different parts of Asia (Burnley, 
1998). In addition, Hugo (2008) identifies three important new characteristics of migration in global 
Sydney: the increasingly significant non-permanent migration, or circulation of transnationals; Sydney as 
a gateway for emigrants leaving the country; and the important relationships between international and 
internal migration. Increases in temporary migration in Sydney have been related to changes in Australian 
immigration policy. The most striking shift in Australian international migration is the move away from a 
favour of permanent settlement toward a complex array of visa categories with a range of lengths of 
stay, and toward a focus on skill in selection of migrants (Hugo, 2006b). The policy effect, coupled with 
Sydney’s increasing integration with the world economy, is that Sydney has a crucial gateway function 
not only for permanent settlers, but also for large numbers of temporary migrants who circulate between 
Sydney and other world cities, including many transnationals who move from one world city to another 
owing to job transfers or who change jobs within global labour markets (Hugo, 2008). 
Not only is Sydney a gateway of permanent and temporary migration into Australia, but also a significant 
gateway through which Australians leave the country. In the 1990s, there was an upsurge in the 
permanent and long-term emigration of people born in Australia, and over two-thirds of them were 
managers, administrators, professionals, and para-professionals (Hugo, Rudd, & Harris, 2003). Around 1 
million Australians currently live outside their homeland on a permanent or long-term basis, constituting a 
meaningful and distinctive Australian diaspora overseas (Hugo, 2006a). Sydney has been functioning as 
a ‘launching point’ for many young Australians to move to overseas destinations, predominantly to higher-
order global cities, or as an ‘escalator region’ whereby it attracts young skilled immigrants from elsewhere 
in Australia who subsequently move to higher-order global cities (Hugo, 2008). The second type of out-
migration from Sydney is especially characteristic of second- or lower-order global cities, which act as 
conduits to the most dominant global cities, especially New York and London; there may also be some 
type of ‘hierarchical cascade effect’ whereby global cities like Sydney attract substantial numbers of 
immigrants from cities in less developed countries, but in turn also experience a loss of natives to higher-
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order global cities (Hugo, 2008). 
2.3 Bridging Global Sydney and Migration 
Sydney’s rise as a global city and its growing migration are concurrent processes, and are intrinsically 
linked. The global Sydney thesis and the migration thesis have been developing in parallel. This study 
is an effort to bridge them through the nexus of MKWs, the migrant population who work for the global 
functions in Sydney. It moves from the traditional perception of migration as foreign born population, and 
classifies migration into international migration and internal migration according to whether they moved 
from overseas or elsewhere in Australia. Comparing international migration and internal migration working 
for the knowledge-intensive industries and the highly-skilled occupations, this study bridges the global 
Sydney thesis and the migration thesis. Methodologically, it adds to the existing analytical angles that 
either highlight the differences between high-end and low-end immigrants (Hugo, 2008), or emphasise 
the difference between locals and immigrants (Baum, 1997). 
3. Methods
This study uses data from the Australian 2011Census and a community survey to understand MKWs 
who moved from both overseas and Australia to work in global Sydney. Geographically, global Sydney 
refers to the Greater Sydney region, whose boundary is defined by the Sydney Statistical Division in 
the Australian Statistical Geography Classification (ASGC). It has a land area of 12,428 km², and had a 
resident population of 4,428,976 in the Australian 2011 Census. 
The Five Years Usual Residence Indicator in the Australian 2011 Census was used to collect data for 
migrant workers moving from overseas and elsewhere in Australian into global Sydney in 2006-2011. The 
data was filtered for the working-age population of 15-64 years old. The international migrants and internal 
migrants were compared in terms of age cohorts, educational qualifications, income brackets, industries 
of employment, and occupations of employment. Built upon the census information, a community survey 
was carried out to understand the drivers for the international and internal migrants to move into global 
Sydney, and to compare the industries and occupations of the MKWs before and after they arrived in 
Sydney. A global mobility index was produced for all of the 43 local government areas (LGAs) in global 
Sydney, based upon the international and internal migration populations in 2006-2011 (see Figure 1). 
Representative communities from the global mobility index were then selected for the survey. They are 
the City of Sydney, North Sydney, Canada Bay, Leichhardt, Burwood, and Ashfield (see Figure 2). 
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Figure1 Global Mobility Index for LGAs in Global Sydney
Figure 2 Selected Communities for Survey in Global Sydney
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The survey questions were designed to find out the respondents’ previous place of residence, drivers 
for moving to global Sydney, and the previous and current industries and occupations of employment 
for people moving from elsewhere. In total, 10,000 copies of the survey were distributed to households 
in the selected communities. The respondents had the choices to complete the survey online, or to mail 
back the hard copy. The first group of 307 online responses were used for this study of MKWs out of two 
considerations. First, the selected representative communities based on the global mobility index are 
mostly around the central city areas, where the MKWs tend to concentrate. Second, MKWs are more 
likely to complete the survey through online rather than mailing back the hard copies. 
Of the 307 online responses, 42 per cent are international migrants, and 30 per cent internal migrants (see 
Table 1). Respondents who moved from overseas are classified as international migrants; respondents 
who moved from elsewhere in Australia (outside the Greater Sydney) are classified as internal migrants. 
Two sets of criteria were used to classify MKWs. One set of criteria is that the migrants should work 
in the knowledge-intensive industries, including Information Media and Telecommunications; Financial 
and Insurance Services; Professional, Scientific and Technical Services; and Education and Training, 
as classified in the Australian and New Zealand Standard Industrial Classification (ANZSIC) 2006. The 
other set of criteria is that the migrants should work in the highly-skilled occupations, including Manager 
and Professional, as classified in the Australian and New Zealand Standard Classification of Occupations 
(ANZSCO) 2006. 
Table 1 Online Responses of the Community Survey
Previous place of residence Frequency Percentage Valid Percentage
Cumulative 
Percentage
Valid
Overseas 128 41.7 41.8 41.8
Australia 92 30 30.1 71.9
I have lived my whole 
life in Sydney 86 28 28.1 100
Total 306 99.7 100
Missing System 1 0.3
Total 307 100
4 Results 
4.1 Migrant Workers in Global Sydney
Figures 3-7 illustrate information from the Australian 2011Census concerning international and internal 
migrants at the working ages (15-64) in global Sydney. Figure 3-5 compares them by age cohorts, 
qualifications, and income brackets. Figure 6-7 compare their industries of employment and occupations 
of employment.  
Sydney attracted the most young people (20-40s) from both overseas and Australia (see Figure 3). 
International migrants have much higher proportions in the age groups of 25-39, while internal migrants 
have higher proportions in younger or older age cohorts. International migrants have much higher 
education qualifications than their internal counterparts (see Figure 4). The contrast is more impressive 
in university level qualifications (Bachelor and Postgraduate degrees). Internal migrants have a much 
higher proportion in below-university qualification of Certificate level. Overall, international migrants are 
financially worse-off than internal migrants (see Figure 5). The income inequality becomes even bigger in 
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the higher income brackets. International migrants have slight higher proportions than internal migrants 
in the lower-income brackets (less than $31,200 per year). On the contrary, internal migrants have 
considerable higher proportions than international migrants in the higher-income brackets (more than 
$31,200 per year). The overall trend of annual income for internal migrants is that higher proportions of 
internal migrants fall into higher income brackets. The international migrants indicate a bifurcating trend: 
higher proportions of international migrants fall into lower and higher income brackets, while the medium 
income bracket ($65,000-77,999) has the lowest proportion of international migrants. 
Figure 3 Age Cohorts of International and Internal Migrants in Global Sydney
Figure 4 Educational Qualifications of International and Internal Migrants in Global Sydney
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Figure 5 Income Brackets of International and Internal Migrants in Global Sydney
International migrants and internal migrants demonstrate converging and diverging patterns in industries of 
employment (see Figure 6). The following industry divisions employ higher proportions of migrant workers 
(more than 6 per cent) in global Sydney: Manufacturing; Retail Trade; Accommodation and Food Services; 
Financial and Insurance Services; Professional, Scientific and Technical Services; Public Administration 
and Safety; Education and Training; and Health Care and Social Assistance. The industry division of 
Professional, Scientific and Technical Services enjoys the highest proportion of migrant workers from 
overseas and Australia combined. The industry division of Accommodation and Food Services employs 
much higher proportion of international migrants than internal migrants; the industry division of Public 
Administration and Safety hires an even higher proportion of internal migrants than international migrants. 
Of the knowledge-intensive industries, the industry divisions of Financial and Insurance Services; and 
Professional, Scientific and Technical Services have higher proportions of international migrant workers, 
while the industry divisions of Information Media and Telecommunications; and Education and Training 
have higher proportions of internal migrant workers than international migrant workers. The occupation 
of Professionals has the highest proportion of migrant workers from both overseas and Australia (see 
Figure 7). It is followed by the occupation of Managers. In both of the higher levels of occupations, internal 
migrants have slight higher proportions than international migrants. International migrants have a higher 
proportion of labourers than their internal counterparts.
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Figure 6 Industry of Employment for International and Internal Migrants in Global Sydney
Figure 7 Occupation of Employment for International and Internal Migrants in Global Sydney
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4.2 Migrant Knowledge Workers in Global Sydney
Tables (3-5) provide results from the community survey to understand international and internal MKWs in 
global Sydney. Sydney has attracted migrants to live and work there for different reasons (see Table 2). 
More than 50 per cent of the respondents indicate that the following factors are ‘strong’ or ‘very strong’ 
factors for their decisions to move to global Sydney: lifestyle (83.1%); ease of access to transport and 
utilities (75.1%); job or career opportunities (58.4%); being close to spouse, family and/or friends (51.2%); 
and safety and security (50.3%). Further comparison reveals that ‘job or career opportunities’ is a more 
important factor for international migrants, while ‘being close to spouse, family and/or friends’ is a more 
important factor for internal migrants. International and internal migrants indicate no significant difference 
in weighting the qualities of local communities in terms of ‘lifestyle’, ‘ease of access to transport and 
utilities’, and ‘safety and security’. 
Table 2 Drivers for Migrants to Move to Global Sydney (N=307)
Factors for deciding to live in the Greater Sydney region
Levels of influence
Very
Weak
(%)
Weak
(%)
No impact or
Irrelevant
(%)
Strong
(%)
Very strong
(%)
The global standing of Sydney 9.9 6.4 51.2 25.6 6.9
Job or career opportunities 5.4 5.4 30.7 36.1 22.3
Business opportunities 9.6 4 59.1 21.7 5.6
Educational opportunities 7.9 5 51 22.3 13.9
Lifestyle 1.5 5.4 9.9 45 38.1
Cost of living 12.4 21.8 30.7 26.7 8.4
Safety and security 7.4 12.8 29.6 41.4 8.9
Community services 8.9 12.4 41.1 32.7 5
Ease of access to transport and utilities 3.4 5.4 16.1 41 34.1
Being close to spouse, family and/or friends 4.9 9.8 34. 26.3 24.9
Being close to people of the same or similar cultural/ethnic group 11.3 8.3 58.3 15.7 6.4
Freedom of religion, culture, or political 
beliefs 11.9 3.0 64.2 14.4 6.5
Table 3 cross-tabulates international and internal MKWs’ industries of employment in Sydney and 
in previous place of residence. Of the international migrants surveyed, the most of them work in 
Professional, Scientific and Technical Services (21.5 per cent) in Sydney, followed by Information Media 
and Telecommunications (14 per cent). Of the internal migrants surveyed, the most of them work in 
Education and Training (17.4 per cent) in Sydney, followed by Professional, Scientific and Technical 
Services (14 per cent). 
Compared to internal migrants, much higher proportions of international migrants work in the same 
knowledge-intensive industries in Sydney as their previous places of residence. Except for Financial 
and Insurance Services, more than half of international migrants work in the same knowledge-intensive 
industries in and before Sydney. In contrast, none of the knowledge-intensive industries have more 
than half of internal migrants working in the same industry in and before Sydney. The only exception is 
Professional, Scientific and Technical Services, which has exactly 50 per cent of migrants working for 
it in and before Sydney.  International and internal MKWs’ demonstrate different patterns concerning 
industries of employment in and before Sydney. Of the international migrants working in Finance and 
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Insurance Services before Sydney, 11.1 per cent of them choose to work in Information Media and 
Telecommunications, and 22.2 per cent choose to work in Professional, Scientific and Technical Services 
in Sydney. Of the internal migrants working in Information Media and Telecommunications before Sydney, 
20 per cent of them choose to work in Education and Training in Sydney. For the internal migrants working 
in Professional, Scientific and Technical Services before Sydney, 12.5 per cent of them choose to work in 
Finance and Insurance Services; and Education and Training respectively in Sydney.
Table 3 Industry of Employment for International and Internal MKWs (N=307)
Previous place of residence
Industry of employment in Sydney
Total
(%)
Information
Media and
Telecommunications
(%)
Financial and
Insurance
Services
(%)
Professional,
Scientific and
Technical
Services
(%)
Education 
and Training
(%)
…
Overseas
(N=128)
Industry of 
employment 
before 
moving to 
Sydney
Information Media 
and
Telecommunications
76.5 0 0 0 … 100
Financial and
Insurance 
Services
11.1 44.4 22.2 0 … 100
Professional,
Scientific and
Technical 
Services
0 5.3 68.4 0 … 100
Education and
Training 0 0 7.1 57.1 … 100
Total 14 7.4 21.5 10.7 … 100
Australia
(N=92)
Industry of 
employment 
before 
moving to 
Sydney
Information Media 
and
Telecommunications
40 0 0 20 … 100
Financial and
Insurance 
Services
0 33.3 0 0 … 100
Professional,
Scientific and
Technical 
Services
0 12.5 50 12.5 … 100
Education and
Training 13.3 0 0 33.3 … 100
Total 9.3 3.5 14 17.4 … 100
Table 4 cross-tabulates international and internal MKWs’ occupations of employment in Sydney and 
in previous place of residence. Of the international migrants surveyed, 45.5 per cent of them work as 
Professionals in Sydney. The proportion of working as Professionals is even higher for internal migrants 
surveyed (51.2 per cent). Manager is the second largest occupation for both internal and international 
migrants surveyed. 
Compared to international migrants, much higher proportions of internal migrants work in the same higher 
levels of occupations in Sydney as their previous places of residence. More internal migrants maintain 
their occupation of Manager than of Professional. On the contrary, more international migrants maintain 
their occupation of Professional than of Manager. Of the international migrants working as Professionals 
before Sydney, nearly 10 per cent of them choose to work as Managers in Sydney. Of the internal migrants 
working as Managers before Sydney, 14.3 per cent of them choose to work as Professionals in Sydney.
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Table 4 Occupation of Employment for International and Internal MKWs (N=307)
Previous place of residence
Occupation of employment in Sydney Total
(%)Manager (%) Professional (%) …
Overseas
(N=128)
Occupation of 
employment before 
moving to Sydney
Manager 64 8 … 100
Professional 9.6 75 … 100
Total 21.5 45.5 … 100
Australia
(N=92)
Occupation of 
employment before 
moving to Sydney
Manager 85.7 14.3 … 100
Professional 5.7 82.9 … 100
Total 25.6 51.2 … 100
5. Concluding Discussion
This study provides new insights into international and internal migrants in global Sydney, in particular 
the MKWs working for knowledge-intensive industries and highly-skilled occupations, which define the 
global capacities of Sydney as a global city. Global Sydney has attracted younger international migrants 
with higher educational qualifications, compared to their internal counterparts. This reflects a major 
transformation of an increasing focus on skill in selection of migrants in Australian immigration policy 
since the early 1990s, which ‘has been largely a result of globalisation and a response to it’ (Hugo, 2006b, 
p. 107). On the other hand, internal migrants are financially better-off than their international counterparts, 
especially in higher income brackets. International migrants and internal migrants have both converging 
and diverging patterns in industries of employment, but internal migrants enjoy slight higher proportions 
in higher levels of occupations than international migrants. Inequality exists between international and 
internal migrants in terms of income and occupational structure. 
The different patterns between international and internal migrants are more prominent with MKWs, 
viewed through the lenses of industries and occupations of employment before and in global Sydney. 
Higher proportions of international MKWs work for the same knowledge-intensive industries before 
and in Sydney, compared to their internal counterparts. However, much higher proportions of internal 
MKWs work for the same highly-skilled occupations before and in Sydney, compared to their international 
counterparts. It follows that internal MKWs have more flexibility in choosing industries, and are more likely 
to retain higher levels of occupations after moving to Sydney.  Conversely, international MKWs are more 
likely to work in the same industries, but tend to work at lower levels of occupations after moving to global 
Sydney.
Global Sydney is a migration city: it relies on migrants from overseas and Australia, especially the MKWs 
for the global capacities that define its status as a global city. International migrants and internal migrants 
demonstrate different patterns in being associated with global Sydney. Results from analysing the 
Australian 2011 Census show the inequality in income and occupational structure between international 
and internal migrants; the community survey results further reveals the differentiated patterns in choices 
of industries and occupations between international and internal MKWs. Including international and 
internal migrants, and MKWs in particular, adds a new dimension to the global city – polarisation thesis in 
Sydney, which mostly looks at changes in occupational structure and income polarisation (Baum, 1997).
The study on global Sydney and migration contributes to the global city discourse. Firstly, integrating 
497
Parallel Session 2.3. Knowledge Economy and Society  
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
global Sydney and migration offers a new research agenda. The existing research has not sufficiently 
addressed the relationship between global Sydney and migration. This is in line with the critique to 
the global city discourse that a focus on the business and technological dimensions of global cities is 
accompanied by the lack of focus on the relationship between immigration and global cities (Benton-
Short et al., 2005; Samers, 2002). In effect, migration constituted an important component of the original 
global city hypothesis. In Friedmann’s (1986) world city hypothesis, world cities are points of destination 
for large number of both domestic and/or international migrants. For Sassen (1991), global cities are 
not only the centres of command and control in an increasingly globalised economy, but also the main 
destinations for immigrants. The subsequent development of the global city discourse, including the 
global Sydney thesis, has highlighted the dimension of economic globalisation and global cities as the 
centres of command and control (Taylor, 2004; Taylor et al., 2011). This study is more than a return back 
to the original conceptualisation of global cities as destinations of migration. It pays particular attention to 
MKWs who work for the global services that define global cities’ roles as command and control centres 
of the integrated world economy, to enable an articulation of the relationship between global city and 
migration. 
Secondly, global Sydney is a meaningful spatial unit for migration analysis. The importance of city-based 
analysis of contemporary globalisation has been acknowledged in the global city discourse. The nation 
state-based macroeconomic changes of post-industrial economy, international division of labour, and 
competition for capital, technology, and talents, are impacting cities as the gateways for the new wave 
of globalisation. One direct result is that a single world economic system is overtaking the traditional 
economic roles and powers of nation states, and cities are emerging as dominant spatial scales replacing 
countries as central nodes in the world economy (Friedmann, 1986; Friedmann & Wolff, 1982; Sassen, 
1991, 1994). In this process, some cities are growing to be world cities or global cities, and are emerging 
as key world locations and as a new ‘sub-national scale of economic agency’ (Pain, 2008, p. 28). Global 
city regions are now ‘active agents in shaping globalisation itself’ as ‘motors’ or new ‘spatial nodes’ of 
the global economy (Scott, 2001, p. 11). However, our understanding of the dynamics of immigration in 
shaping world cities and its effects remains limited. A barrier to this search for understanding is a failure 
to recognise that the world city is an important and appropriate unit for analysing the effects of both 
immigration and internal migration (Hugo, 2008). This study employs a city-based approach to analysing 
international and internal migration, utilising global Sydney as a spatial unit. It proves a valid approach for 
providing insights into the relationship between global Sydney and migration. 
To sum up, this study combines results from the Australian 2011Census and a community survey to 
provide a comprehensive and in-depth understanding of the international and internal migrants, MKWs in 
particular, in global Sydney. Their different patterns offer new insights into the relationship between global 
Sydney and migration. Furthermore, integrating global Sydney and migration into the analytical framework 
contributes to the global city discourse, in that it incorporates the important element of migration into the 
global city analysis, and treats global city a meaningful spatial unit for migration analysis. 
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INGREDIENTS OF A SUCCESSFUL KNOWLEDGE VILLAGE IN A GLOBAL 
CONTEXT
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The concept of knowledge village as a unit of analysis in knowledge-based development was 
mooted earlier on the ground that despite rapidly increasing urbanization globally, substantial 
sections of population will continue to dwell in rural areas. A Knowledge Village Capital 
Framework, drawing upon the Most Admired Knowledge Cities (MAKCi) Framework and adapting 
it in the context of Indian villages was also proposed. However, for a framework to be universally 
applicable, it is important that the framework is grounded in universally applicable knowledge 
processes related to creation, acquisition, sharing, dissemination and application of knowledge 
for achieving development objectives at the village level. It is also important that the criteria of 
what a successful knowledge village actually means in a universal context are unambiguously 
defined such that all the necessary and sufficient conditions for a successful knowledge village are 
spelt out. This Paper puts forth the hypotheses that there are three pre-requisites for a knowledge 
village, namely, (a) creation of products and services for economic growth at the village level based 
on local knowledge and resources; (b) environmentally and socially sustainable development of 
the village; and (c) well-being of the village population. Achieving the three inter-dependent end 
objectives requires a harmonious combination of several village-based initiatives, grounded in 
knowledge-related processes.
Keywords: Entrepreneurship, Innovation, Knowledge-based Development, Knowledge City, Knowledge 
Village Capital Framework, 
1. Introduction
Most of the studies concerning future dwelling places of the world population point towards the growing 
urbanization trends all over the world. According to Global Cities Indicator Programme (2009), 48% of the 
world’s population (3 billion people) lived in urban areas in the year 2003; and by 2020, 4.1 billion people 
(55% of the world’s population) will live in urban areas. Within the next twenty-five years, two-thirds of 
humanity will live in cities [1]. According to the UN Habitat Report titled “State of the World Cities 2010-
11: Bridging the Urban Divide.2008”, the world is inexorably becoming urban. Today, half the world lives 
in urban areas. By 2030, all developing regions will have more people living in urban areas than rural 
ones. The world- wide process of rapid urbanization seems inevitable due to the scope for increasing 
mass production and service industry in urban areas; societal values and mode of governance; and 
configuration and functionality of human settlements [2]. However, despite the inevitable trend towards 
urbanization, the villages will continue to be important dwelling places for a substantial population of the 
world, which can’t be ignored. For example, a study by McKinsey projects that the cities would have 40% 
of India’s population by 2030, which means 60% of the population of India, would still be rural by that 
year [3].  
501
Parallel Session 2.3. Knowledge Economy and Society  
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Analysis of data related to World Population provided by the World Bank from the year 2008 to 2011 for 203 
countries reveals that 118 countries registered a growth in the rural population in absolute numbers from 
2008 to 2011, whereas 72 countries registered a decline. In 13 countries, the change in rural population 
from 2008 to 2011 was insignificant. 
The above data also reveals that the five most populous countries in terms of the size of rural population 
in the year 2011 were India (852.97 million}; China (665.33 million); Indonesia (119.50 million); Pakistan 
(112.74 million) and Bangladesh (107.77 million). Amongst these countries, three countries (India, 
Pakistan and Bangladesh) registered a growth in rural population from 2008 to 2011 [4].  
Another reason for focusing on rural development models is the manifestation of several ills of urbanization, 
as brought out in the literature. For example, the Eleventh Plan Document of Govt. of India highlights the 
sharp urban-rural divide in India with regard to the availability of physical and social infrastructure and 
livelihood opportunities, leading to extensive migration of people to urban areas [5]. 
It is therefore important not to lose sight of the substantial world population which will reside in the 
villages. It is also important that knowledge based development models should also relate to socio-
economic conditions of rural people in different countries, and should not be confined to a thrust on 
knowledge cities alone. 
In an earlier paper, additional justification for developing a village-level of analysis in KBD has been 
brought out on account of the following considerations [6]:
a) KBD levels of analysis span from the inter-organizational to the global justifying consistent explanatory 
frameworks across all levels, and hence at the village-level.
b) Providing a knowledge capital framework at the village level is also a potential source of insights into 
the micro-level of KBD analysis resolved at the community level of experience.
c) The micro-KBD level of analysis shared by villages, small communities, rural settlements, and other 
human groups are fundamental to understanding and managing other higher-levels of analysis. 
2. Knowledge Village Capital Framework in Indian Context
In the above reference, a Knowledge Village Capital Framework (KVCF) in the Indian context was 
proposed which blends the concepts of Knowledge based Development (KBD) and Knowledge Cities 
(KC) as applicable and relevant to the Indian villages, given their unique socio-economic conditions and 
development approaches. 
The focus of a “knowledge village” is to strive for development at the village level, utilizing knowledge 
resources by identifying and harnessing a variety of knowledge capitals. The KVCF consists of seven 
types of Capitals, namely,
a) Identity Capital
b) Intelligence Capital
c) Relational Capital
d) Human Capital
e) Financial Capital
f) Material Capital
g) Innovation Capital
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The framework aims at capturing the knowledge-related processes at a village level, critical for a 
country with predominantly rural population like India. A brief comment on each of the knowledge capitals 
in KVCF is given below, and is adapted from MAKCi framework for Knowledge Cities:
2.1 Knowledge Capitals
Identity Capital: This refers to the “capability to create and evolve a distinctive and well positioned 
personality” of the village in question. The indicators corresponding to the identity capital include:
1. Association with well-known/respected political/religious /business leader.
2. Known by the key occupational status of inhabitants.
3. Good road, rail and bus connectivity. 
4. Existence of a Post office and/or a telegraph office and/or market in the village.
5. Existence of a place of eminence/tourist interest in close proximity of the village.
Intelligence Capital: This refers to the “capability to identify/foresee and adequately respond to 
significant external agents and events”. The indicators corresponding to the intelligence capital include:
6. Literacy level of village population
7. Extent of village children going to school
8. Internet connectivity through knowledge centre or/and school or/and any other scheme.
9. Practice of the villagers to continuously increase their awareness of current affairs through 
newspapers, television, radio or any other means.
10. Large majority of villagers possessing mobile phones or landline phones or both.
Relational Capital: This refers to the “capability to develop quality interactions with all significant 
internal and external agents”, and includes the ability “to maintain inclusive social relationships” aimed at 
promoting knowledge sharing. The indicators corresponding to the relational capital include:
11. Active involvement of a village level committee (called gram panchayat in local parlance) in 
development processes of the village
12. Extent of economically active population in the village
13. Degree of warmth and tolerance of the village population towards other castes and religions
14. Degree of involvement of women in village-related development activities.
Human Capital: This refers to the initiatives aimed at building and enhancing the capability of 
villagers, both individually and collectively, to participate in and get benefitted from KBD. The indicators 
corresponding to the human capital include:
15. Extent of education infrastructure in terms of primary and secondary school facilities.
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16. Extent of skill development facility for categories in which residents can seek employment.
17. Degree of availability of functioning health and medical facilities in terms of primary health centre, 
community health centre or a dispensary.
18. Extent of benefit to the village based target group through the various development schemes of 
the government.
Financial Capital: This refers to the “capability to generate and sustain a healthy monetary base”; 
including the economic well-being resulting from creation of goods and services through income generating 
activities of the population. The indicators corresponding to the financial capital include:
19. Extent of average income and assets of the villagers and its adequacy for them to lead a good 
quality life.
20. Extent of cultivable and irrigable land available to the village folk.
21. Quantity and quality of agricultural and household/small scale industrial output from the village.
22. Capability of the villagers to pay back the loans taken for agricultural or any other purpose.
Material Capital:  This refers to the “physical based means of production through which other capitals 
leverage their value generation capacity”, including, natural resources such as environment and vital 
resources such as water and electricity. The indicators corresponding to the material capital include 
23. Availability of sufficient and safe drinking water to the village population 
24. Extent of village electrification and use of electricity for agricultural purposes 
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                    
25. Degree of freedom of the village from any kind of pollution
Innovation Capital: This refers to the “capability to transfer knowledge and foster innovation”, innovation 
here referring to significant grass root level innovations taking place at the village level. The indicators 
corresponding to the innovation capital include 
26. Degree of creation of new knowledge in terms of innovative products and processes at the grass 
root level based on indigenous sources and without a formal R&D set-up.
27. Availability of sufficient funds through various sources to operate innovative product and processes
It may be mentioned that the results of exploratory factor analysis conducted on the KVCF pointed towards 
the need to reconfigure the KVCF into six capital types, namely, Social Capital, Identity Capital, Financial 
Capital, Material Capital, Accessibility Capital and Innovation Capital. 
2.2 Emerging hypotheses
The above framework leads to several hypotheses of a knowledge village or village cluster as stated 
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below [7] 
1. The village or the village cluster must have a unique value proposition/ unique identity. 
2. The village or the village cluster must be easily accessible. 
3. The village or the village cluster must have highly literate population. 
4. The village or the village cluster must have effective and well prevalent means for the village 
population to increase their awareness about the external world around them. These means could 
include existence of a knowledge centre in the village/ village cluster with Internet Connectivity; 
habit of updating themselves about current affairs through newspapers; TV; Radio); and keeping 
in touch with external world through cell phones/ landline phones in village households. 
5. The village or the village cluster should have a high percentage of economically active population; 
should display a very high degree of social cohesion; and should demonstrate high extent of 
gender inclusion in various developmental activities.
6. The village or village cluster should demonstrate a fairly high relative prosperity level; should 
be endowed with some relevant natural resources (e.g. land, soil fertility); should be producing 
reasonable quantity and quality of outputs (such as, agriculture; output of household/tiny industrial 
units in the village); and its population should be able to pay back loans.
7. Inhabitants of the village or village cluster should have reasonable access to education (particularly 
school education at various levels), skill development facilities; health facilities and development 
schemes of the Government.
8. The village or village cluster should have access to water resources/ safe drinking water; should be 
electrified, such that it has enough uninterrupted electricity for use; and should visibly demonstrate 
freedom from environmental issues.
9. Inhabitants of the village or village cluster should have the capability to transfer knowledge and 
foster innovation in all major areas of village life; should demonstrate some evidence of local 
innovation taking place at the village level; and availability of funds to nurture and support the local 
initiatives for innovation.
4. Challenges with KVCF
Development of KVCF in an Indian context was one of the first few attempts to apply the concepts 
of KBD at village level in a formal manner and was justified in the context of a large rural population 
expected to exist despite rapid urbanization. However, there are certain challenges with KVCF developed 
above, which need to be recognized. These are as follows:
a) KVCF is essentially an adaptation of MAKCi framework for knowledge cities. The implicit assumptions 
in a knowledge city framework stemming out of a larger size and resultant scale of existence at the 
city level are not necessarily replicable at the village level. For example, it is conceivable that a city 
would typically have universities, large financial institutions and corporate sector establishments etc. 
However, a village because of the limitations of its size and scale can’t be practically perceived to 
have such institutions. Though in the process of development of KVCF, this reality was kept into 
consideration, the fact remains that starting with a city based concept rather than an ab initio village 
level conceptualization of knowledge processes can lead to inherent disadvantages.
b) The model has been developed specific to Indian context. The socio-economic factors applicable in 
the Indian context are not necessarily universally applicable across the entire rural settlements in the 
world. Even within Indian context, the village level conditions can vary drastically depending upon the 
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geographic location, given the fact that India is a country with large diversities in language, culture, 
economic activities across its geography.  
c) The use of a perceptual scale of 1 to 5 for rating each village on each of the 27 dimensions of the 
KVCF is not necessarily a very elegant approach in measuring knowledge capital components. This 
is particularly so if it is desired to rank a very large number of villages on each of the capitals. 
d) Many of the indicators in the KVCF have a dual character, i.e., these can be seen as input factors 
or output factors or both. It is important that a knowledge capital framework should identify those 
indicators which can be considered as output factors (culmination of all processes related to creation, 
acquisition, sharing, dissemination and application of knowledge) and focus on optimizing their value. 
5.  Knowledge Output Factors: Seeds of a Rural KBD Model  
A fresh look at the generic knowledge processes at the level of a typical universal village (i.e., a village 
not necessarily in a unique socio-economic situation) has led the author to identify the following three 
knowledge output factors:
•	 Creation of products and services for economic growth at the village level
•	 Environmentally and socially sustainable development of the village
•	 Well-being of the village population
 A brief commentary follows.
5.1 Creation of Products and Services for Economic Growth at the Village Level
For a village (or a cluster of villages) to sustain itself financially, the population of the village should be 
engaged in economic activities which lead to marketable products and services. The market of village’s 
products and services can be local or national or global depending upon how the village puts its act 
together by utilizing the natural resources, skilled human resources and the advantages if any from its 
accessibility and identity capitals. Innovation capital would also play a significant role in making this 
happen. It is important that in this pursuit, entrepreneurship from local leadership is induced so that the 
selection of economic activities worth pursuing and combination of resources is optimal and based on a 
realistic assessment of the market with the requisite entrepreneurial risk.
5.2 Environmentally and socially sustainable development of the village
Creation of products and services at the village level for income generation and financial sustainability 
alone without due consideration of economic and social sustainability can lead to serious imbalances in 
the long run. Instances of villages having serious environmental problems in the form of water pollution 
leading to health problems of the village habitat get reported in various countries from time to time. 
Similarly, social equity factors such as equity of gender, minorities and immigrants etc. need to be ensured.
5.3 Well-being of Village Population
This refers to the education, skill development and health related factors contributing to the well- being of 
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the village population. These need to be seen as important end result of the various knowledge related 
processes taking place at the village level. Absence or low level of attainment of any of these factors 
characterizes the village as not having given due importance to its population.
It can be argued that the triad of the above three factors represents a set of necessary and sufficient 
conditions for a successful knowledge village. These should be jointly pursued at the village level and a 
dynamic balance across the three dimensions should be strived for.
 
Further, these three generic sets of factors stated above are universally applicable. These are not 
necessarily related to any unique socio-economic conditions of a country, or a set of villages in a particular 
geographical location.
6. Measurement Challenges
Despite a relatively better appeal of the knowledge output related factors identified above, as compared to 
a relatively complex KVCF developed earlier, this generic set of factors still has some of the measurement 
challenges associated with most indicators since commensurate data collection systems are usually not 
in place. The measurement challenges in KBD have been well documented in the KBD literature [8]. 
The advantages and disadvantages of using a perceptual scale in absence of quantifiable indicators are 
also well-known. It will therefore be useful to dwell upon and devise measurable indicators which are 
universally applicable across countries. 
7. Commonalities with the PURA Model
Though the PURA (Providing Urban Amenities to Rural Areas) model of economic development of rural 
areas of India does not fully conform to the knowledge output factors being considered above, it does 
provide certain instances of commonality with the above. Some salient features of the PURA model are 
therefore described below. The intention is not to recommend PURA as a universally applicable model of 
knowledge based development at the village level, but to highlight important features of the PURA model 
which are common with the knowledge output factors.  
PURA refers to the projects aimed at providing urban amenities in rural areas to help bridge the rural-urban 
divide. It has been conceived as a socio-economic system for sustainable growth of the villages of India. 
It is envisaged that in a typical successful cluster of villages in a PURA, the households would participate 
according to their skills and needs, with an opportunity for capacity building and gaining access to basic 
amenities. The development of a PURA would require careful analysis of available resources at the 
village level and prioritization of the needs of the local population. It envisages an integrated development 
plan with employment generation as its focus. A key premise of the PURA concept is that each village 
presents opportunities for entrepreneurial ventures and social initiatives [9].
PURA envisages that three types of connectivity, namely, physical, electronic and knowledge connectivity 
are essential to achieve the fourth type of connectivity, namely, economic connectivity. Economic 
connectivity is the consequence of the first three levels of connectivity, and refers to the creation of 
employment, entrepreneurship, and income augmentation of rural areas, based on a holistic prediction 
of the demand for support services. It aims at empowerment through entrepreneurship, by generating 
enterprises at the local level, both in products and services. It also strives for sustainability along six 
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dimensions of sustainability, namely, economic, technological, social, environmental, value and learning 
sustainability.  The rural entrepreneurs engaged in PURA projects are expected to be innovative in 
identifying value creation opportunity in the value chain. They are expected to simultaneously achieve the 
financial and social objectives of their enterprise creation. While they are supposed to be concerned with 
economic realization of resources for moving up the value chain, they are also focused on providing better 
quality of life to the village inhabitants, and thereby obviate the need for migration of village population to 
urban areas [10].
8. Comparison with UN Habitat Urban Prosperity Model
The UN Habitat State of the World Cities Report 2012-13 has proposed an urban prosperity model, 
which provides an interesting framework for comparison of the rural KBD model brought out above. The 
urban prosperity model has five key components namely (a) productivity, (b) infrastructure development, 
(c) quality of life, (d) equity and social inclusion and (e) environmental sustainability.  A wheel of urban 
prosperity has also been proposed in the report, which strives to balance these five dimensions through 
policy interventions [11].
In the rural KBD conceptual model, the three components namely creation of products & services; 
environmental and social sustainability and well-being of village population roughly correspond to the 
aggregation of these dimensions. It can be argued that the combination of productivity and infrastructure 
development in the urban prosperity model correspond to creation of products & services in the rural KBD 
model. The quality of life in the urban prosperity model corresponds to well-being of the village population. 
Lastly, the combination of equity & social inclusion and environmental sustainability correspond to the 
environmental and social sustainability in the rural KBD model. This comparison demonstrates certain 
degree of convergence in the thought processes of the two models.
9. Conclusions
This paper has addressed the importance of retaining a focus on KBD at village level despite the 
increasing trend towards rapid urbanization. That urbanization is inevitable is a reality. It is also a reality 
that urbanization is not without its challenges, particularly with regard to its adverse impact on quality 
of life of the disadvantaged groups. Further, rural dwellings in the form of villages are not likely to 
disappear soon in any country. Ensuring development models that work towards achieving the three KBD 
dimensions brought out above can actually help in restoring the balance between urban and rural lives. 
The advantage of the rural KBD model lies in its output-driven approach, which is simple and target driven 
and which is more universally applicable than the KVCF developed in the Indian context. However, the 
measurement challenges still remain to be fully tackled, an issue which it shares with the knowledge city 
capital frameworks.
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Knowledge-based urban development (KBUD) may be defined by the economy, the environment, 
change in social conditions and urban lifestyles, and the development of governance. My paper 
incorporates three spatial dimensions into this fourfold framework. First, there is the regional 
context of the city of Helsinki as a KBUD node in Finland, and, similarly, the role of the University 
of Helsinki as a resource for producing highly educated individuals for the needs of a knowledge-
economy. Second, this is the new main library for the University of Helsinki, and as such it is a 
localized project renovating and creating physical spaces and architectures that is designed for 
knowledge distribution and dissemination across all mediums. Third, urban image creation has 
significance as the library is part of the World Design Capital Helsinki 2012 program promoting 
the international image of Helsinki as a knowledge-based (design) city. Conceptually libraries are 
experiencing extensive change as they transform from the task of exchanging and warehousing 
physical books and journals towards becoming fully interactive electronic information service 
centers. The integration of spatial characteristics into a KBUD framework brings forth theoretical 
openings for education, social conditions, and urban imaginary.  
Keywords
Libraries, Urban Design, Urban Development, Urban Images, Universities
1. Introduction
Urban space is an evolving entity directed by the planning decisions of public authorities. Healey [1] 
has provided an extensive account of the fragmented planning philosophies and realities to be found 
in contemporary societies. The renovation of old structures in intensely populated and planned urban 
cores provides alternatives for the reuse and redesign of physical structures and therefore results in 
urban regeneration and the development of urban spaces. Numerous potential combinations exist when 
it comes to maintaining parts of the old structures and adding new elements to them. In the case of the 
University of Helsinki’s main library, the exterior structures were largely maintained and partly redesigned, 
as interior structures were fully rebuilt and redesigned. 
In this case, the context of knowledge-based urban development (KBUD) involves recognition of the 
planning and spatial characteristics of a knowledge-creating institution and the urban images resulting 
from the mixture of ideas and impressions given by the city and its cultures [2]. This article focuses on two 
main concepts: KBUD and the spatial formation of urban space. My approach incorporates theoretical 
considerations from both domains in order to illustrate the fusing nature of both theoretical frameworks, 
as modes of thought, into the terminology that seeks to explain a city in the making. The theoretical 
discussion is contextualized by the city of Helsinki and more particularly by a physical building project 
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conceived by the University of Helsinki – the project for a new main library.
The paper sets two main tasks for itself:
1) To present a combination of KBUD and spatial theory  
2) To express the subject of this case study in accordance with the theoretical frame
In order to take up these tasks the paper is structured as a triad: this introduction is followed by a theoretical 
section explaining the essentials of both the KBUD frame and spatial theory. These approaches are 
synthesized in order to assess and interpret key-dimensions of knowledge cities: the empirical section 
includes the presentation and contextualization of the project together with spatial theories. The paper 
concludes by addressing the emerging topics and problematic of urban development with its implications 
for urban images and design.
2. Theoretical view: cities as spatial constructs
2.1 Knowledge-based urban development and spatial theory
KBUD has recently gained an extensive amount of research interest. Knight’s [3] work has been up-
dated and further modified by Yigitcanlar and Lönqvist [4], who provide a thematic four dimensional 
framework applicable for KBUD measurements. They identified several theoretical bases for their four 
dimensional KBUD framework. The content based KBUD frame has, for example, been applied in macro-
level analyses of urban development. Spatial concepts created within theoretical geography on the other 
hand are operationalized mainly as metacategories. The intertwining of several conceptual elements 
brings forth the complexity of understanding urban design and its development. Essentially the KBUD 
framework could be combined with spatial theory, which is commonly used in human geography.
One particular goal of the KBUD literature has been to produce an integrative platform for understanding 
the multidimensionality and theoretical interlinkages concerning urban conditions and knowledge-based 
development, not only in terms of economic success, but also to include environmental, governmental, 
and societal issues. The first layer within the KBUD framework is economic development, which Yigitcanlar 
et al. [5] define as finding its theoretical base in endogenous growth theory stressing the importance 
of location as a collection of resources for economic growth. The second layer involves socio-cultural 
development that derives from Florida’s analysis of creativity together with older considerations of human 
and social capital as resources of localized (urban) development [6]. 
Social mix and cultural diversity has been identified as two of the potential contributors to ensuring a 
coherent social condition. The third layer recognizes the importance of the environment and nature in 
urban locations, as several studies have indicated that residents’ satisfaction regarding their living areas 
and neighbourhoods increases along with the environmental diversity of the urban structure: parks, green 
areas and urban farming are resources that can increase residents’ living conditions and life styles in the 
physical environments that large and intensely compact cities represent. The final, fourth layer comprises 
institutional development that brings governance and government into the KBUD frame. Governance 
practice, participation, and transparency are elemental parts of this domain together with collaborative 
models for creating public-private-partnerships in order to create and establish new solutions for public 
services [7]. Yigitcanlar et al. [5] also argue that actor network theory [8; 9] and planning theory are 
other foundations for the institutional layer. Institutional collaboration models and partnerships are 
manifestations of this domain.
An understudied element in knowledge-based development is its connection to stereotypes and images 
that impact on the appreciation and endorsement of international organizations, global investors, and 
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multinational corporations. Images are important. The KBUD frame elaborately intertwines elements 
crucial for urban image building and contributes to the indicators used in international benchmark 
studies to rank cities and their surroundings. The societal conditions depicted by the KBUD indicators 
(such as regional GDP per capita, or research and development investments per capita) still need to be 
distinguished from other factors contributing to “urban image”. These include the physical appearance 
of urban spaces such as the cleanness of streets and other public spaces, the physical condition and 
quality of building exteriors, and the quality of transport systems. The physical structure alone is not 
enough. Image creation and urban branding also builds on experiences and social interactions within the 
city space. The subject of this study, namely, the publicly accessible university main library is an excellent 
case as it comprises all the elements connected to both the KBUD frame and spatial theory.
2.2 The spatial formation of knowledge spaces
The conceptualisation of space is constructed by using theories and propositions presented in the field of 
human geography. There are three key references: First, Lefebvre’s [10] work regarding the production 
of space. Second, the philosophy of Foucault [11], regarding the power-relations that determine the 
outcomes of behaviour in spatial reality, has been highly influential in the theoretical development of 
the spatially bound power relations that occur in architectural domains. Third, the linguistic philosophy 
of Wittgenstein [12] brought about a recognition that the language (and via that the semiotics) of space 
matters particularly when considering the conceptual certainty of spatial formations. The theorisation of 
space in contemporary human sciences was strongly influenced by these intellectual works.
Simonsen [13] collected theoretical ideas concerning the structuring of space as a geographical metaphor 
as a platform for human activity. The triad presented by Simonsen includes key elements of Tuan’s [14] 
thinking of space and place as experimental conceptual entities that are realized in daily life in urban 
spaces. The spatiality of a location in an urban structure (such as a library) may, therefore, be divided 
into the material (architectural) space, the social (power) space and the cognitive (experienced) space 
in order to explain the relationship between social theory and space. Together these domains configure 
location as a context with a past, present, and the future. Tuan’s work includes a section that considers for 
architectural form and he illustrates with various examples the importance of the experience associated 
with the history and context of a location. This is highly relevant for this study due to the image and 
history of the University of Helsinki (the largest and the most prestigious university in Finland), its context 
within the city of Helsinki (dispersed structures on campuses that are fragmentally located around the 
city space), and the social structuring associated with educational levels (universities as educators of 
the “elite”). The main principle of spatial KBUD formation is rather straightforward: space requires the 
recognition of its physical aspect and design (architecture and infrastructure) in which social interactions 
emerge, develop, and transform. These domains are realized through the layers of the economy, the 
environment, (social) culture, and institutional governance.
Concerning practical definitions of the theory of spatiality in geography and other spatial sciences the 
following distinctions are often considered. First, there is the geometrical and absolute understanding of 
space that is commonly applied in exact sciences and engineering. Space is defined as an exact and 
measurable context-free abstraction (e.g. mathematical N-dimensional space) or as a geographically 
fixed location referring to the idea of space as a container following the treatise of Foucault [11] – space 
is observable and manageable by a set of rules and borders. In the context of planning and urban design, 
the absolute understanding of space may be seen as the identifiable localizing of individual buildings 
and structures, which, as single entities, perform their function in the overall plan [also 15]. This is often 
called “material spatiality” – a structural view of architectural design manifesting itself as layouts and 
visualizations. 
The second understanding of the spatial structuring of the urban environment recognizes the relationship 
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between objects and entities. This theoretical conceptualization is commonly defined as relative space. 
Relative locations and structures are treated as measurable relations. Commonly these include the 
number of persons using the locations, the time distances between locations, and the relative sizes that 
urban structures or entities have. For example, the annual passenger flow from terminal A compared to 
terminal B might be a measurable indicator for understanding their importance in the overall traffic flows 
of the city.
The third common conceptual distinction is the most complex one and is referred to as “relational space”. 
Spatial reality is understood through the symbols and human interactions that take place in a spatial 
continuum. The recognition of history and locational context is elemental in this process. Relational space 
also involves considerations regarding cultural traditions, practices, and the way in which societies are 
organized. Relational space manifests itself in human behaviour and imaginings concerning cities and 
their images. Impressions and emotions concerning different locations, their histories and development 
trajectories are impressively present in the case of the library studied here. It comprises the essence of 
universities as centuries-old bodies of knowledge creation, the role of libraries in the dissemination and 
distribution of created knowledge, and the importance of the compact human settlements that we know 
as cities, linked to the current nodes of global-knowledge networks of contemporary societies. 
Imaginaries and images of cities translate to the relational aspect of urban space as, in several cases, cities 
benefit financially from being recognized as leading knowledge cities. Their reputation for development 
and their successfulness in implementing innovative new solutions in order to create new businesses and 
financial opportunities through technological advancements bring meetings, seminars, congresses, and 
delegations to these locations. This reputation also attracts potential investments and global networks to 
urban locations further advancing their development.
2.3 Changing essences of physical and virtual boundaries in knowledge spaces
Hammond [16] considered the effects and transformations of urban space in Bath, England, where a new 
architectural design was constructed in a cultural heritage environment. Her approach provides a critical 
essay on the problem of spatial restructuring, architecture, and urban imagery. Evidently, the process of 
urban redesign and rebuilding requires the recognition of the overall urban structure and the “spirit” of 
the city and its location. This has been recognized in the case of the new main library of the University of 
Helsinki. The façade is composed of red tile bricks as was the older building structure before it. Only the 
oversized window design indicates the renovated new modernity behind it. 
The library performs its function in terms of its physical as well as its virtual (digital) structure. The physical 
building in which traditional books and materials are housed, the loaning function to distribute them to 
customers, and the physical attractiveness of the building and furniture comprise the traditional structure 
for a library’s operations. The digital and virtual aspect has however gained extensively in importance 
during the last two decades and has for a majority of university researchers become a more important 
aspect of the library’s function than the physical one.
The digital forms of journals, books, and data that are accessible through libraries have become one of the 
main cost sources for them. The digital availability of an extensive range of leading journals, for example, 
is one of the key-factors behind the success of researchers in publishing articles that require references 
from the most up-to-date literature. The financial costs of digital materials cause increasing differentiation 
between universities. The digital domain also poses a new conceptual and practical challenge. Would it 
be possible to produce only online library services and disregard the physical domain? This discussion 
relates to the “end of geography” and the “death of the tyranny of space” theorizations of the late 1990s 
after the emergence of the internet as an information distribution channel [17; 18; 19].
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3. A case study of the University of Helsinki’s new main library
3.1 A brief remark on the case method and materials
There is an extensive amount of literature concerning visual methodologies [20; 21] and qualitative 
methodology in general [22; 23]. Yin [24] has written a widely used book on case study research. As 
he [24: page 40] states “one rationale for selecting a single-case […] design is that the single case 
represents the critical test of a significant theory.” This case is an illustration of a single structure that 
may be considered in the light of presented theories on urban design and development. The recognized 
position of Finland and Helsinki in international benchmark studies justifies further the selection of this 
case as an exemplifier of the KBUD frame within spatial theory.
My empirical approach is based on over 100 site visits as a library user and as an observer. The material 
includes photographs and the computer identified existence of virtual networks. There are two main 
wireless local area networks (WLANs) available in the library (“HUPnet” by the University of Helsinki and an 
international “Eduroam” network). Additionally, I use information materials from the library and marketing 
visualizations in these materials. I also hold tacit knowledge based on discussions with stakeholders in 
the library project that have an impact on the concluded interpretations.  
The photographs presented are means to illustrate the elements of spatial theory (material, social, 
and experienced spaces) in accordance with knowledge creation functionalities (interior solutions for 
collaboration) and image creation attributes (exterior look, use of design, and creating a sphere for a 
location). In total the library offers seating for working purposes for approximately 1,000 library users. 
The daily amount of visitors is around 5,000 and there are around 100 employees working in the library 
complex. The building was designed by the Finnish architectural office Anttinen Oiva ltd.
3.2 Physical structure and technical knowledge resources
I will begin with an examination of the physical properties of the library. Figure 1 illustrates the exterior 
design of the new university main library. There are three essential elements that bring forth the design 
functionality of the knowledge dissemination paradigm. First, the extensive availability of internet access 
via both wired desk-tops and WLAN lap-tops creates the platform for virtual knowledge dissemination 
based on the physical technology infrastructure. For the library user, the building has free-of-charge 
WLAN available for all those having university accounts in any Finnish polytechnic or university (i.e. 
HAKA identification) – the technological linkages between organizations, knowledge resources, and 
public sector services (Finnish universities are all public sector institutions) brings forth the institutional 
development from the KBUD framework. Corey & Wilson [25] called for this type of mindset for planning 
processes concerning technology’s integration into urban designs and for further contributing to intelligent 
solutions. The library building in Helsinki supports these ideas with a clear and explicit distinction from the 
“old” way of thinking about libraries and aims to give momentum to the process of improving knowledge 
dissemination.
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Figure 1 Exterior designs of the university’s new main library (photographs Tommi Inkinen 4/2013).
Second, the physical layout design has several individual working spaces (small rooms) for anywhere 
between one and ten individuals with AV-equipment (Figure 2). The social dimension of spatial theory is 
explicitly identifiable in the goal of creating multiple means, not only for knowledge retrieval, but also for 
joint knowledge creation in team-work spaces.  The material design creates a possibility to conduct team-
work, which is not a common feature in public libraries. The transparent glass walls in particular give a 
broad sense of a joint sharing of the library’s space even though these spaces are separated in terms of 
their functionalities. Thus material space supports social interaction with the physical characteristics of 
the library (see Figure 3). The integrated spaces both separate and include library users into segments 
(particular space use) and into a collective (overall spatial structure visible).
Additionally, Figure 2 shows the architectural detail that gives the whole interior of the library its atmosphere. 
The applied colour scheme (light white paint with wood) indicates traditional ties to Finnish design. The 
interior was designed keeping in mind the centuries old role of the University of Helsinki as a knowledge 
creator for the needs of Finland, which contributes to both the economic and the social domains of KBUD 
frame. This traditional role was also reflected in its design, which respects the functional tradition and 
clean Nordic style. The integration of high-end design seats into the eye-catching properties of the interior 
highlights the idea of combining the human function (e.g. reading) into the building’s design.
Figure 2 Interior portraits including high-end furniture (photographs Tommi Inkinen 2013).
The physical design is also used to prevent unwanted problems emerging from the surroundings. The 
access to the library via subway (underground) is directly beneath the building and it is connected to the 
library. However, the direct route has been made difficult seemingly on purpose (only one elevator, access 
only through one narrow corridor from the far side of the building). The design implies the exclusion 
of “unwanted” and potentially trouble-making persons. This may be interpreted as conditioning – the 
generous goal of making the library a living room for “all” is narrowed to include those generally expected 
to use libraries according to traditional social conventions. This sets questions for enhancing the socio-
cultural dimension applied in the KBUD framework.
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3.3 Social interaction and joint creation of knowledge
An elemental aspect in the whole library project has been to produce an information “living room” for all 
the inhabitants of and visitors to the city of Helsinki. This was clearly indicated in the opening ceremony 
of the library where both the rector of the university and the mayor of Helsinki defined aspects of the 
importance of the new library to the city. Figure 3 includes three photographs fusing the material space 
into a social interaction. The picture on the left indicates a “lounge” type of thinking in the positioning of 
the furniture that enables social interaction as well as single working spots next to the large main window. 
The photographs in the centre and on the right, on the other hand, show examples of working spaces 
separated by glass walls available for both silent reading and collaborative work. 
The library also hosts a bookstore-café serving food and beverages on the first floor. The bookstore is run 
by the University of Helsinki Press. Serving of wine and other alcoholic drinks on the library’s premises 
indicates the idea that the library is as an “urban node” and a space for relaxation (and consumption) 
thereby expanding the original function of libraries. It is uncommon in Finland for public buildings (such 
as libraries) to serve food and drinks. This indicates that the vision for the library involved recognizing that 
the university library should provide a large palette for different types of services for library users.
Figure 3 Spaces for silence, interaction, and collaboration (photographs Tommi Inkinen 2013).
Social interaction causes also potential problems in library spaces. There have been some contradictions 
in the intended use of the interior that has confused users of the library. For example, the distinction 
between silent spaces and loud spaces (social) has not been clear. Evidently, the special element of 
libraries (requirement of silence) has been and still is a challenge if social collaborative work is to be 
enhanced within the physical structure.  This fact nicely brings together the problems associated with 
designing both collaborative (voice full) and silent working spheres into the same structure. In addition, 
the idea of a “living room” widens the parameters even further as the main content of social interaction is 
not necessarily work (study) oriented. The functioning of the physical space in social interaction results in 
the experiences and images obtained from the location.
3.4 Experiences of the image-based knowledge city
The third aspect of spatial theory is the self-gained experience of space that refers to the emotions and 
mentally signified spatiality [26; 27]. Helsinki’s World Design Capital status in the year 2012 was an 
important event in promoting the urban image of the Finnish capital. Urban images play an essential 
role in attracting people to travel to Finland as well as foreign investments [e.g. 28] as the traditional 
portrait of Finland (and its capital) has relied on the “thousands of lakes”, clean environment and Northern 
environment – not on urban design or urbanism in general [29]. The University’s new main Library is 
a structure that elementally gives a boost and content to its surrounding immediate environment. The 
library also functions as an image-marketing tool both for the university and the city. The choice of 
building materials and the eco-efficiency of the building are examples of environmental dimension in the 
KBUD frame. This contributes to the environmentally friendly knowledge city image pursued by the city 
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administration.
The contribution to the urban image of Helsinki and the promotion of knowledge-based high-technology 
city is evident. The structural (physical) attributes fused with the online virtual information resources 
represents the micro-dimension of a knowledge intensive space. The collaborative working spaces within 
the library together with its state-of-the-art equipment also reflect the appreciation that this knowledge 
center is one of the most visual parts of the university. However, the invisible significance of the new 
library building should also be considered.  One option is to look at the hard figures concerning the 
library’s knowledge resources as it has nearly 30 kilometres shelf space for books (if lined). In addition, 
the total number of physical book loans amounts to 2.5 million annually, even though the availability of 
digital books has increased. The digital distribution of research materials, data, and other resources (such 
as audio and video recordings) comprise an understudied segment within the urban design literature. The 
recognition of ordinary customers and everyday users of library services is the other side of the coin. The 
main library has exceeded its visitor and loaning goals and has achieved several goals in becoming the 
“citizens’ information living room”.
In addition to the invisible properties and projected images of the city and the library building itself, its 
relative accessibility and central location are essential. The library is located in the center of Helsinki and 
is therefore highly accessible. The library’s location and the use of evidently high-end design both in its 
physical structures and interior furniture together with its social spaces and high user numbers all combine 
to create a theoretically founded knowledge-based location. The high-end design of public institutions is a 
challenge in terms of the finance required to realize such a project and in terms of finding an appropriate 
central location as well as connecting the process with other activities (promotions, design capital rhetoric 
and pro-active marketing) and the development of an urban image for international purposes. 
4. Discussion: theory meets practice or architecture meets geography?
The case study presented here of the University of Helsinki’s new main library building illustrates the 
interlinkages between a KBUD framework and theorizations of space. The KBUD framework may be 
interpreted as a starting point for creating an urban image and a locational awareness of what a “knowledge-
based city” is and how to measure it [e.g. 4]. Considering the elements of the KBUD frame, the library 
building clearly comprises elements for environmental urban development, as the design process itself 
has stressed green values and sustainable durability. The case also highlights social qualities and culture 
through the main functions of the library: disseminating, collecting, and warehousing knowledge. It is also 
appropriate to ask, what a “library” in a contemporary information society is and does [see 30; 31; 32; 33; 
34]. Libraries have expanded their functions strongly towards being information dissemination centers 
and away from the old functional definition of maintaining and warehousing books for loan purposes. 
To summarize the main arguments: first, an urban image (interpreted) reflects the urban reality (measured). 
KBUD provides an important platform for innovation as various studies, which have applied the framework 
in international and national benchmark studies, have shown. Images benefit from the renovation and 
restructuring of urban space. This single building (University of Helsinki’s main library) contributes to the 
attractiveness of the city. This involves recognizing that stakeholders and organizations are relevant for 
the KBUD framework. Universities are the most obvious examples of knowledge-creating organizations. 
Libraries on the other hand function as knowledge dissemination nodes.
The second argument is the blurring of the line between the material (physical) and the immaterial 
(electronic). The library itself as a physical structure stresses elements important to Nordic architectural 
traditions. The immaterial aspect on the other hand includes the role of the library in Helsinki’s World 
Design Capital year 2012 and the “image of the city”. In a technological sense, the extensive availability of 
desk-top computers and WLAN internet connections for users’ lap-tops provide the physical infrastructure 
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for document sharing and knowledge distribution. The fundamental role of universities as educators 
of professionals and researchers contributes further to the knowledge-creating organizational theme 
manifesting itself as design architecture. Spatial theory proved to be a well-functioning platform for 
assessing the elements and functions of cases whereas the KBUD framework connects a single case 
into a broader macro perspective of knowledge measurement and benchmarking. The case indicated the 
following main considerations:
•	 Libraries still function and are regarded as potential landmarks for KBUD 
•	 Urban design and spatial theory contribute to our understanding of KBUD
•	 The case study highlights the issue that urban image creation involves stakeholder collaboration
These points provide an interesting platform for future research. Landmark buildings, their backgrounds, 
and particularly public sector owned premises include a number of potential research questions particularly 
concerning the structuring of urban space. Theoretical claims could be further tested with specific high 
profile projects in a spatial as well as a social sense. The global image of the location and “sphere” of a 
city further justifies case study founded analysis that share universal characteristics identifiable in each 
case.
5. Conclusions
The lesson that may be learned from this study by other locations seeking to gain prestige and a higher 
profile in knowledge-based development is that it is beneficial for cities to participate in and be nominated 
for (or win) international awards or recognition. In the case of Helsinki, its World Design Capital status had 
an impact both on the time-frame of the new library’s building process and the opening date. The building 
is also designed to promote both the university as well as the city. The KBUD framework identifies the 
factors that should be promoted if a city wishes (or desires) to project a positive image that will result in 
international recognition. Spatial theory provides an interesting supplement to the KBUD framework if 
considered through material spaces. Urban planning and design, architecture, and urban regeneration 
provide platforms for everyday life in sphere of the city. These platforms are supplemented with innovative 
products and knowledge resources affiliated with a particular city, which contribute to its overall image. 
There are observable positive synergies between urban images, universities, and city organizations 
that are not realized automatically. Serious tensions may emerge, for instance, between the financial 
requirements of renovating and maintaining a library’s functionalities in an era of continuously increasing 
costs for academic journals and books. In recent times, in particular, Finland has been experiencing a 
situation in which new collaborative funding solutions must be found in order to meet the requirements of 
a stagnated economy.
Based on this study, the following research demands may be identified as a call to continue the 
development of conceptual conversations and integrations. First, the combination of spatial concepts 
into societal frameworks such as KBUD provides challenging and exciting new theoretical openings 
when considering of urban space, infrastructure, and the people living in a city. Second, a comparison 
of landmark buildings and their importance for urban image creation might result in interesting findings 
concerning their similarities and diversities.  Additionally, the consideration of the property rights, 
ownership, and organizational statutes that proprietors possess adds an interesting future challenge and 
prospect for case-study research in knowledge-creating cities. As the case of Helsinki shows, university 
libraries possesses a number of qualities not directly visible either in terms of locational characteristics 
or physical forms but which require a deeper inquiry into the spatial orders within the city. These orders 
have an impact on the images and stereotypes related to particular spaces (and their host organizations) 
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and therefore also impact on overall city portraits.
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 “Smart City” seems to be the new dimension towards where every city should go. From an urban 
planning point of view, it’s not very clear what is the way to get this new dimension and moreover 
what actually is a “smart city”. At present, the questions very spread among cities are: how is it 
possible to become a smart city? Which factors are strategic to drive the city towards this new 
dimension? How can urban smartness be promoted? This paper tries to answer to these ques-
tions by adopting the systemic approach to study the city. This allows to consider the city as a 
complex system subdivided in three main subsystems (anthropic, functional and physical) which 
are basic in order to identify the city smartness components. These three systems are connected 
and interacting in the urban system and the smartness level inside the city can be related to their 
state. Technological innovation is another key factor interacting with the three subsystems. It 
plays a fundamental role for the smart city framing. 
The assumption of the systemic approach allows to argue that a renewal in urban planning (in-
struments and methods) must be affirmed to drive the city as a whole toward a smart dimension 
in order to reduce urban entropy.
Keywords
Smart City, Systemic Aproach, Urban Planning, Information Communication Technology and City, Entro-
py. 
1. Introduction
In the last twenty years, the research about relationship between innovation communication technology 
(ICT) and city oriented to envisage the future of urban systems, has always been one of the most inter-
esting topics inside the urban sciences, even though it has not been sufficiently considered from the town 
planning sector, especially in Italy. 
The acceleration towards these issues has been produced by the recent call on the “smart city” by Euro-
pean Community and, in Italy, by the Italian Ministry of Education and Research.
In this important phase, a large number of technology companies is supporting the activity on the smart 
city but a discontinuity seems to occur in the theoretical definition of the processes involved in structuring 
and managing the Smart City. Because of occupation of the space by the companies, numerous inves-
tigations on this topic seem to have been developed away both from urban sciences and from the urban 
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planning.
Such considerations allow to think about a new dimension of the scientific research in urban planning 
which could define new way to consider the city concerning the adoption of new technologies within the 
evolution process of the urban system [1]. 
This paper tries to stimulate scientific debate in the field of urban planning wishing to define what a smart 
city could be and moreover how the urban smartness could be defined.
2. City as a system
The city can be intended as a dynamically and complex system that evolves in space and time following 
trajectories that are hard to predict [2]. These characteristics of complexity and dynamic evolution have 
represented the main critical factors for town planning, generally involved in drawing up forecasts – closed 
and static – of the future urban layout. It is thus necessary to draw up new theories of town planning that 
consider the systemic vision [3].
As stressed by some major contributions [4], the systemic approach allows the city to be viewed as a 
dynamically complex system, and complexity is the strategic factor able to ensuring system evolution 
[5]. One of the system’s characteristics is that it allows one to think about a subdivision into component 
subsystems. Among the subsystems we may distinguish some that can be considered most important 
(or reference), and others, still referring to the firsts, which characterize the system referring to specific 
peculiarities: the economic system, the transport system and so on. 
In particular, we can identify five main urban subsystems [6] (Figure 1) Some of these are made of mate-
rial elements, the others are made of intangible elements (abstract).
1) The physical subsystem (material) is composed of spaces and channels interconnecting the spaces; 2) 
the functional subsystem (immaterial) is composed of urban activities carried out into spaces or through 
the channels ; 3) the psycho-perceptive system (abstract) is made by the image of the city that each 
citizen elaborate by himself; 4) the geomorphological system (material) is composed of environmental 
elements and territorial areas (continents, nations, hydrographical basins, macro regions, municipal ar-
eas, and so on); 5) the anthropic/human system is represented by the “biocenotic” component of the city, 
the community that gives a sense to the space. The components of this system are represented by the 
human aggregations acting inside urban space: the actors and the relationships; interactions between 
groups and/or individuals that work for the development of the city. 
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Figure 1 The urban system and the five sub-systems detected in the systemic approach
The geomorphological system and the anthropic/human one are to be considered as “generative” sub-
systems because allows the generation of the urban system, without which the city would never exist.
The physical system and the functional system can be considered as “generated” systems which origi-
nate from the presence or interaction of generative systems. 
As stated above, in each system the elements forming the systemic architecture should be found: the 
parts and the relationships (the set of the system relationships is called “structure”). 
As regards the physical system the parts can be found in the built-up spaces of the city (buildings, 
squares, equipment, urban sites, and so on) and the relationships in the communication channels be-
tween the spaces that represent the “media” of the functional flows (roads, urban connectors, hydraulic 
infrastructure, energy and computer networks, and so on).
The functional system consists of the human activities, placed in the physical spaces, and of the rela-
tionships represented by the interconnection flows between the actions that form the transaction process 
characterizing the city.
The physical system and the functional one originate from the generative subsystems because produced 
by changes of the natural environment activities. 
The psycho-perceptive system is another generated basic system; it is composed of the image of the city 
formed by individuals also on the basis of their own cognitive and emotional heritage [7]. The perception 
of the urban system takes place thanks to the presence of a material space that contains the human and 
transactional activities of the city, but also with reference to events and activities taking place in specific 
sites. Such elements contribute to build the “memory of places”, which is one of the most important ele-
ments in the evolution of urban systems.
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3. The entropy concept 
When the parts and relationships of the urban subsystems are properly balanced, cities are in a sustain-
able dynamic state. Problems arise when one or more subsystems changes its normal evolution trajec-
tories and starts a considerable production of entropy [8]. 
Entropy is the phenomenon to be detected and prevented in order to achieve urban sustainability. Refer-
ring to the systemic paradigm, in the light of the previous assumptions, the city can be approached as a 
dynamic and complex system (or dynamically complex). This system changes and develops in space and 
time, namely it moves diachronically and evolves “within itself”. In other words the urban system changes, 
moment by moment, because of the changes in its parts and because of the relationships linking its parts. 
In addition, still referring to systemic theory, it may be stated that the city is capable of starting self-reg-
ulation processes, theorized as “capability of adaptation”. This means that the components (parts and 
relationships) organize and change, reacting also to external cues, according to endogenous processes.
To give an example linked to the urban mobility function, we can consider the case when some roads or 
part of them are closed to traffic. This needs a general reorganization of mobility and this changes the 
direction and intensity of traffic flows. This reorganization makes an impact on the whole system due to 
the different composition of the flows. 
Similarly, a systemic change occurs when an urban activity stops working, temporarily or not.
It is not hardly to believe how difficult is to define procedures capable of regulating systemic evolution, 
taking into account the several activities in a city, the continuous changes it undergoes and the relation-
ships that define the interaction.
In order to implement a process for regulating this (spontaneous) evolution it is necessary to investigate 
first the parts and structure (set of relationships) of the system, trying to grasp the rules that cause the 
evolution and shift.
Figure 2 The dynamic trend of the urban system (axis of resources, range of expected trajectories, axis of time, 
arc of the possible system states at time t1) and the zones of entropy where the city have to avoid to go in order 
to evolve towards sustainable states.
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The subsequent step consists in identifying the policies (strategies) that, by establishing a set of achiev-
able targets in specific time segments, can allow the system to be controlled and steered towards future 
states included in a given range of optimal configurations, identified as “desired state” (Figure 2). Imple-
mentation of the strategies to meet the targets occurs in the third phase of the process. In any case, it 
should be underlined that the system cannot remain inside the expected evolution range. It could change 
its trend and move itself toward spaces that cause an entropic condition; this can also be due to a mis-
guided strategic definition or an inadequate implementation of action. 
The entropy has to be considered as a widespread negative condition of the system, which hinders the 
positive processes to achieve sustainability and tends to move the system towards the zone of entropy, 
driving the system towards trajectories totally different from those expected.
4. Systemic approach and smart city 
In general, it is possible to state that a SC is a city where all the resources are accessible through an 
effective telecommunication network and there are available information services through which citizens 
and local administration can interact [9]. Nevertheless it is not easy to define exactly what the “smartness” 
of a city consists of, and it is symptomatic that the investigations on this subject come mainly from busi-
ness field (see for example the reports and studies worked out by IBM, Siemens, Oracle, etc.) but are 
very few in urban science literature, even if at times there are very interesting reflections [10]. 
This circumstance derives from the fact that at present the research and development of ideas take place 
outside the town planning debate. Once again town planning discipline finds it hard to understand origin, 
components and scenarios.
Also in the Nineties, the investigation on the relationship between technology and urban and territorial 
transformations has been carried out by some research groups, but it has never be really included in the 
reference subjects of national town planning.
In order to suggest a questionable definition, it could be important to analyze the word “smart” in contrast 
with the word intelligent, of Anglo-Saxon origin and spread in the same way. Both words  have been often 
used in the innovation field to stress a huge progress and an endogenous possibility of organizing cog-
nitive processes in order to solve a problem. Nevertheless, there is a substantial difference between the 
two words, considering the processes of resolution. The adjective intelligent seems to imply the capability 
of developing actions in order to solve a problem by using methods and information contained into a 
knowledge base. Accordingly the word seem to be connected to the innovation of  the process.
The word smart seems to have, apart from the cognitive heritage (even if not organized in analytical way), 
also the power of solving the problem “operatively”, showing which are the “tools” to be used for the spe-
cific purpose. It is clear that in this case the innovation of a product helps define the solution processes 
too. Summing up, while the intelligent thinks, works out and suggests the models to adopt in order to find 
a solution, the smart shows also the operative way and the devices to use.
The attention to the tools (sensors) represents a basic component of the SC that cannot be considered 
as the single and main one of the new urban model.
An intelligent city is also a city that, using technological innovation, spends less and in the best way 
without reducing the quality and quantity of services for citizens and firms[11]. Finally it can be assumed 
that the SC is a city able to monitor the phenomena that occur, arise, develop, move and come to an end 
inside it, because it is a sensitive city [12]. From this point of view, urban sensitiveness seems to be basic 
point of smartness.
Focusing on this subject it is possible to state that the SC sensitiveness should be divided into two dimen-
sions: technological sensitivity and social sensitivity (figure 3).
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The first entails the presence of several standards in the innovation of the product and of technology used 
within the urban context. In this dimension the SC is characterized by sensors for monitoring the condition 
of the urban system in real time. 
The second implies the presence in the urban system, and in particular in sub-socio-anthropic of social 
capital (general awareness) that can ensure the achievement of adequate levels of living through proper 
use of resources first of all: energy.
The intersection of the two dimensions generates the “anthropic sensors” that are represented for citizens 
who, through technology (smartphones, tablets, etc..), can monitoring, capture and store the characteris-
tics of an urban phenomenon.
Social capital Innovation of
product
Social 
sensitivity
Technological 
sensitivity 
Anthropic
sensors
Figure 3 The anthropic sensor
In other words the citizens, who for the first time can reference their geographical location in the territory 
and share it via the cloud, become “human” sensors “and can detect, report and locate faults and dis-
crepancies within the city.
Some experiments in this direction are already active and this is the concept generator of the project 
“Urban Membership”, launched three years ago, to enable citizens to use a site through which describe 
and communicate the problems within the city administration .
It is clear that the SC will work if the collected data are then processed in order to put in place appropriate 
actions, but especially if they are made  available in real time to the community which can then make choic-
es, make decisions and / or define your own behaviour in the urban space (real time behavioural change). 
From the above and considering the characteristics described, it appears evident that urban systems af-
fected by significant entropic processes cannot develop an appropriate potential smartness inside them.
In this sense, puzzling the amount of Italian initiatives that propose scenarios for smart cities daily on the 
edge of a structural crisis. In the desire to define a first orientation also in this field we can say that the SC 
can be defined relative to three factors:
•	 Size
•	 Organization
•	 Functioning
There are many initiatives that propose the implementation of a smart size to large city that certainly pos-
sess the territorial potential for such development, but must primarily consider the existence of obstacles 
to the smartness attributable to urban entropies.
The city intermediate as defined by Thomas Sieverts and in other studies [13], including in a supplied 
demographic between 50 and 200 thousand inhabitants, in general appear to be able to more easily 
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activate the smartness as characterized by an urban pattern not overextended and in many cases with 
functions of metropolitan level.
For small towns instead maybe it’s an exaggeration to speak of smart reconfiguration , but it may be 
helpful to refer to policies and interventions that, also through the new information technologies, orient 
the system towards sustainable and efficient states.
For the organization this factor describes the need that exists within the urban context a digital infrastruc-
ture to support the transfer of information and that there is a predisposition to realize smart grid for energy 
control. 
Finally, the operation of the city must be characterized by jobs non entropic processes, with a high sys-
temic resilience and sustainability of a widespread evolutionary trajectories.
These factors allow the identification of urban systems predisposed to develop the size of a city for which 
there are some other preconditions which can be divided into preconditions of process and preconditions 
of system.
The preconditions of process ensure that inside the system will not be active urban entropies which can 
potentially affect the evolutionary dynamics towards states characterized by high levels of living.
The preconditions of the system are closely related to the structure of subsystems that must be char-
acterized by elements and conditions generated by the adoption of technological innovation within the 
evolutionary process of the urban system.
For each subsystem can be identified, among others, some structural factors:
physical system:
•	 presence of ICT infrastructure
•	 possibility to realize smart grid
•	 presence of a network of sensors on the urban territory.
functional system:
•	 enabling policies of e-governance
•	 availability of open data
•	 opportunity to access the internet free
socio-anthropic system
•	 development of social capital
•	 reduction of the digital divide
•	 dissemination of crowdsourcing
Considering the above, it is also possible to say that the clouding is the homologous in cyberspace of 
the communication network inside the city. The sensors constitute anthropogenic and technological link 
connection between the two dimensions of information necessary for SC (fig. 4).
The systemic approach enables to interpret and to conceptually represent as well the “new urban struc-
ture.”
The phisical subsystem contains the physical network infrastructure for the transfer of energy and infor-
mation (smart grid, optical fiber, wifi antennas, sensors).
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The functional subsystem consists of the activities that take place in these structures which have a “vir-
tual” dimension.
The anthropic subsystem is the key element of the entire functioning of the smart city. In other words, the 
human component (social) manages and regulates the functioning of the entire system.
Fig. 4 The anthropogenic and technological sensors as connecting elements between the telematics infrastructure 
and the cloud
Managed by the anthropogenic component, technology has a key role in the development of the system 
and the cloud represents the uppermost layer of the structure of the SC without which this articulation 
could not exist.
The consideration of the preconditions for the development of SC naturally leads to the need of thinking, 
even if in a first approximation, to a reconfiguration of the general planning process for the management 
of the urban system. The city now must take account of the new size of the cloud that is a very useful 
support for the retrieval, processing and finalization of information (in real time), useful for the early defi-
nition of the choices.
5  Conclusions (planning in the clouds)
The new approach to understand and anticipate procedures for the effective managment of the SC 
comes from the systemic interpretation of the city as well as from the theoretical developments that this 
paradigm has generated over time. The network is the infrastructure on which to locate the urban smart-
ness. However, it seems possible to provide a new interpretation of the relationship between the network 
and the city proposing an analogy with the human neural system (figure 5).
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Fig. 5 The human neural system comparable to the articulation of clouding network
Mainly it is possible to recall the concept of “functional virtualization “ [14] which can efficiently connect 
processes of info/telematics re-engineering of  urban functions whom with the birth of the computer 
clouding, represent the main reference for the existence of the SC. The functional virtualization is the 
phenomenon which is generated due to the introduction of new communication technology within urban 
systems. As a result some functions (functional subsystem) goes from the physical space to the virtual 
space (cyberspace). In other words, a part of urban activities is transferred from the real level to the level 
of cloud and, through technology, interacts with all poles that are included in the cloud.
It is possible to classified the different kind of “clouds” according to its own different peculiarities.
On an initial analysis, it is possible to distinguish four types of clouds:
•	 collaborative cloud: allow the collaborative exchange of content; such “clouds” are created to support 
manufacturing processes and development of protocols aimed at specific solutions;
•	 info cloud: collect general data about the “state” (condition) of the urban system; these clouds allow 
the urban actors to define specific selection processes in relation to their goals and are generated 
automatically, by sensors located within the city;
•	 repository cloud: useful to build up information databases;
•	 sensorial cloud: collect the data sent by the endogenous sensors (citizens).
The proposed taxonomy is an interpretation of the potential of cloud technology and allows to make a few 
considerations on the possibility of reducing the level of urban entropy with the support of these technol-
ogies.
All the components of the SC (physical, functional and anthropogenic) must necessarily be oriented to-
wards states of low entropy .
The possibilities of the “real time” which characterizes the SC allows continuous monitoring of the levels 
of urban entropy and allows to speed up of government actions in order to bring the system back into the 
path of sustainable development compatible with the available resources (out from the zones of entropy) 
[15] .
According to this vision, it is evident that it is necessary and urgent to develop new procedures to manage 
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the evolution of the urban system.
It is possible to indicate these procedures with the name of “smart planning” that represents a radical re-
consideration of policies, instruments and actions of territorial government totally away from the concept 
of urban planning as understood today.
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A Decision Support System for Assessment of Land-Use Changes,The Case of Izmir
Hamidreza Yazdani, Ömür Saygın
Department of City and Regional Planning,Izmir institute of technology,İzmir;Turkey
Land- Use changes and their possible impacts over time as consequences of proposed urban de-
velopments are one of main concerns of planners in planning process. Understanding the impact 
of these changes on environment is a crucial issue in the planning approach aims to achieve the 
sustainable urban development. A Planning support system (PSS) is mainly based on collecting, 
monitoring, analysing data and evaluating the impacts of alternative planning scenarios using 
Geographical Information Systems (GIS)
This paper offers an approach to evaluate the interoperability of a model based on the data sets 
to be explored. Considering the integration of satellite imagery, field survey and plans where 
adequate local data set is missing and modifying the model to evaluate best represented data 
increase reliability of a model. For this propose this study modifies “ESRI Smart Land-Use model 
(LUCIS)” for the data represented region meanwhile integrates the data sets for the most accurate 
representation
This model based on best presented data provides crucial decision guidelines for decision mak-
ers in testing development scenarios. Different PSS’s have different algorithms and underlying 
assumptions. Consequently Comparing results of several PSS (ie. CommunityViz, What-If) for the 
same purpose could be more reliable than testing a single model in a project Further research 
should be conducted via web-based monitoring system that would improve collaboration of dif-
ferent interest groups.
Keywords
Decision Support System, Planning Support System, Land-Use Changes, GIS
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UNDERSTANDING THE RELEVANT CITY CHARACTERISTICS IN PLANNING 
COUNTRYWIDE URBAN TRANSFORMATION IN TURKEY
Deniz Ay
University of Illinois Urbana-Champaign, US, denizay1@illinois.edu 
This paper investigates the common characteristics of provinces prioritized for urban renewal 
in Turkey’s disaster-mitigation context. Following the enactment of “Law on Transformation of 
Areas under Disaster Risk” in May 2012 central government announced that 33 provinces are 
prioritized through inclusion in the first phase of the transformation initiative. However, there 
is no official declaration on the selection criterion. This study decomposes the State’s decision 
in planning urban renewal to identify the variables explaining the likelihood of prioritization for 
urban renewal. The results suggest that disaster-risk increases the likelihood of prioritization 
for urban renewal to a certain extent. Besides the earthquake risk, socioeconomic development 
level, local government finances, housing tenure composition and composition of employment 
are statistically significant in explaining government’s prioritization decision.  This provincial 
level analysis is an initial attempt to understand the main ‘objectives’ of the massive urban 
restructuring plan and provides empirical grounds for further research on institutional constructs 
of this ambitious urban transformation agenda. 
Keywords
Urban renewal, Housing regeneration, Disaster mitigation, Seismic hazard risk. 
1. Introduction
What is special about provinces prioritized in countrywide urban renewal in Turkey? Which provincial 
characteristics are relevant in explaining the likelihood of prioritization for urban renewal? I address these 
questions by analysing recent countrywide urban renewal initiative in Turkey. In this paper, my objective is 
to explore the common characteristics of the provinces prioritized in central government’s redevelopment 
agenda. This helps to interpret main ‘objectives’ and goals of this massive urban restructuring plan in a 
developing country in the context of disaster mitigation. 
These interpretations are related to particular political views and economic theories. Clarifying these 
theoretical frameworks helps identifying the sources of miscommunication between different parties due 
to different interpretations of the same process. The results also help to address the stigma on the urban 
renewal projects based on rather cynical reasons (collusion with private interests, payback of political 
debts, favours to political allies, etc.). This study explores the evidence for some of these and possibly 
uncovers evidence for other possible reasons.
In simplest terms urban renewal is a spatial fix for the cities (Begg 1999; D’Arcy and Keogh 1999). 
However, as an urban policy tool renewal is too broad and refers to various different mechanisms under 
different contexts (Dalla Longa 2011; Gotham 2001; Shutt 2000; Drewe 2000). Local governments 
associate urban renewal with higher property tax revenues, vibrant real estate market, enhanced job 
creation and higher investment channelled into the city (Logan and Molotch 2007; Hackworth and Smith 
2001). From a welfare economics perspective urban renewal can be formulated as an interventionist act 
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of the State to correct malfunctioning urban property market (Davis and Whinston 1961). 
In Turkey, prior to the recent law on “Transformation of Areas under Disaster Risk” there has not been any 
systematic urban renewal policy. In the last decade importance of renewal in inner-city areas has been 
rising since structural quality of housing stock is important given the high seismic hazard risk (Turk and 
Altes 2010). 
The purpose of this paper is to analyse Turkey’s urban renewal policy by focusing on the State’s revealed 
preferences. Shortly after the enactment of the transformation law, implementation of the plan started 
with government’s prioritization of 33 provinces among 81 provinces across the country. By using 
logistic regression method, I identify variables determining the likelihood of a province to be prioritized 
for urban transformation. The analysis is based on provincial level secondary data on earthquake risk, 
demographics, housing tenure, local government finances and administrative status. 
The contribution of this work is providing a quantitative analysis of the government’s urban renewal 
agenda at the very early stages of the implementation. This study provides a rigorous analytical basis 
for further research on the very recent large scale countrywide urban development policy. This study 
contextualizes the urban renewal plan in order to link it to the theoretical underpinnings of historical and 
contemporary urban governance in Turkey. 
Among the most important conclusions, I find that there is statistically significant positive relationship 
between the likelihood of prioritization for urban transformation and the seismic hazard risk. This 
suggests that initial phase of countrywide urban renewal at least at provincial level addresses the disaster 
preparedness objective of the central government to a certain extent. In addition to the disaster-risk, 
socioeconomic development level, per capita local government tax revenues and employment structure 
are statistically significant in explaining the likelihood of prioritization of a province in the first phase 
of state-led urban renewal in Turkey. Local government’s political party affiliation is significant when 
interacted with tenant occupancy ratio and local government tax revenue per capita. Significance of the 
political party affiliation highlights the importance of lower political transaction costs between the central 
and local government for the purposes of urban renewal.
The first section below presents the theoretical framework for research on urban renewal policy including 
main approaches for urban renewal. Then section 2 provides a brief overview for Turkey’s urban renewal 
plan, Transformation of Areas under Disaster Risk. Section 3 summarizes the data and variables used in 
the analysis. Section 4 presents the results of the analysis. The last section provides a discussion on the 
findings and concludes. 
2. Theoretical Framework
Terminology 
Urban renewal is a spatial fix for the cities. It has become an umbrella term covering broad number of 
urban policy tools and interventions. Together with renewal, terms such as redevelopment, regeneration, 
transformation, restructuring are often used interchangeably (Dalla Longa 2011).  This conceptual 
ambiguity creates difficulties in drawing a theoretical framework for related research. In different economic, 
political and social contexts ‘urban renewal’ can refer to different policies, plans and practices. In order 
to be clear with the theoretical framework of this study I start by discussing different terms used for 
explaining somehow similar processes. 
Despite the conceptual obscurity of urban renewal in the literature, urban renewal is a useful phrase for 
studying Turkey’s “Transformation of Areas under Disaster Risk” plan. It nicely captures other related 
concepts by recognizing the attempts for promoting a new image to the city as a whole or at least a part 
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of it (Dalla Longa 2011) in the context of disaster mitigation. 
Urban regime theory is a useful framework for understanding main dynamics of government-led urban 
redevelopment. According to regime theory urban development takes place through formations of growth 
coalitions between local government and business groups (Logan and Molotch 1987; Fainstein and 
Fainstein 1983; Stone 1993). In a broader sense, urban redevelopment is conducted in the context of 
dynamic interaction between four main parties: central government, local government, business sector 
and civil society (Zhang 2002). Depending on the accompanying governmental policy and political 
environment the coalition can be formed between central government- business or local government- 
business. For instance, UK’s experience of urban renewal in 1980s is characterized by the partnership 
between central government and the business actors whereas US urban redevelopment experience in 
1960s-1970s and post-reform urban redevelopment in China are marked by the coalition between local 
governments and the domestic as well as international business actors (Zhang 2002; Hasting 1996). 
There are three main approaches to urban renewal: Slum clearance, Tenure legalization and Property-led 
redevelopment. These urban renewal approaches have been widely used across countries through time 
and are all relevant given the historic progression of urban renewal in Turkey since early 1980s. 
Slum clearance is the oldest approach for urban renewal. It has been widely adopted in both developing 
and developed countries since 1950s. This approach involves complete eradication of slums and often 
supplemented by a resettlement into public housing program. Schemes targeting substandard housing 
in US inner cities during 1950s, in the aftermath of 1949 Housing Act are well-known examples of this 
approach. Urban renewal in the US in 1950s was one of the main policy approaches to address urban 
poverty (Halpern, 1995).
Tenure legalization emerges as a second approach in urban renewal in the late 1970s. This approach 
involves the provision of legal title to urban informal and illegal settlements. The main assumption behind 
this approach is that with security of tenure, residents would be motivated to upgrade their houses without 
fear of demolition and displacement (Karaman, 2012). Also, the legal entitlements to property is seen as 
an opportunity for the less-affluent to have access to formal markets by using the title deeds as a form of 
collateral.  The tenure legalization strategy has been criticized for emphasizing and encouraging freehold 
and owner occupancy as the ultimate desirable goal for any tenure reform and further marginalizing the 
poor tenants by turning former squatters into slum landlords (Payne 2000; Lemanski 2011).
Property-led redevelopment has been the third wave of urban renewal approaches since the late 1980s 
(Turok, 1992; He and Wu, 2007). This approach relies on real estate development as the driving force for 
urban regeneration. The underlying premise of property-led residential redevelopment is that the revenue 
generated by the renewal projects is significantly higher than the existing rent revenues. Therefore, this 
approach is seen more viable in areas with high rent gaps. 
The historic progression of urban renewal in Turkey has a lot of similarities with the approaches discussed 
above. The initial attempts of urban renewal in 1980s were marked by populist mechanisms in land and 
housing market (Kuyucu and Unsal 2010). The institutional infrastructure of the current urban renewal 
initiative started to be shaped in the aftermath of 2001 financial crisis. Enactment of a series of reforms 
in Criminal Law, Municipality Law, regulations in historical and natural protection zones, restructuration in 
TOKI and restructuring the housing finance sector are all parts of these institutional changes. Until mid-
1990s Turkey’s urban policy relied on tenure legalization through a series of amnesty laws. Slum residents 
were issued ‘title assignation documents’ which recognizes the occupant’s right to use the space, entitling 
the document holder to legal ownership after a cadastral plan and subsequent improvement plan, which 
are to be approved by the local municipality (Karaman 2012). 
Tenure legalization provided limited success in regulating informal housing stock and eradicating 
substandard housing. It mainly triggered rapid transformation of low-density low rise slum settlements into 
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densely populated neighborhoods with multistory apartments. The main actors in this process were small 
scale contractors striking individual deals with former squatter settlers. The earthquake in 1999, which hit 
the most densely populated areas in the country, marks a turning point in Turkey’s urban renewal policy. 
From then on tenure legalization was largely abandoned and the main focus of urban renewal discourse 
shifted (Karaman 2012). There are three main approaches to urban renewal: Slum clearance, Tenure 
legalization and Property-led redevelopment. These urban renewal approaches have been widely used 
across countries through time and are all relevant given the historic progression of urban renewal in 
Turkey since early 1980s. 
Slum clearance is the oldest approach for urban renewal. It has been widely adopted in both developing 
and developed countries since 1950s. This approach involves complete eradication of slums and often 
supplemented by a resettlement into public housing program. Schemes targeting substandard housing 
in US inner cities during 1950s, in the aftermath of 1949 Housing Act are well-known examples of this 
approach. Urban renewal in the US in 1950s was one of the main policy approaches to address urban 
poverty (Halpern, 1995).
Tenure legalization emerges as a second approach in urban renewal in the late 1970s. This approach 
involves the provision of legal title to urban informal and illegal settlements. The main assumption behind 
this approach is that with security of tenure, residents would be motivated to upgrade their houses without 
fear of demolition and displacement (Karaman, 2012). Also, the legal entitlements to property is seen as 
an opportunity for the less-affluent to have access to formal markets by using the title deeds as a form of 
collateral.  The tenure legalization strategy has been criticized for emphasizing and encouraging freehold 
and owner occupancy as the ultimate desirable goal for any tenure reform and further marginalizing the 
poor tenants by turning former squatters into slum landlords (Payne 2000; Lemanski 2011).
Property-led redevelopment has been the third wave of urban renewal approaches since the late 1980s 
(Turok, 1992; He and Wu, 2007). This approach relies on real estate development as the driving force for 
urban regeneration. The underlying premise of property-led residential redevelopment is that the revenue 
generated by the renewal projects is significantly higher than the existing rent revenues. Therefore, this 
approach is seen more viable in areas with high rent gaps. 
The historic progression of urban renewal in Turkey has a lot of similarities with the approaches discussed 
above. The initial attempts of urban renewal in 1980s were marked by populist mechanisms in land and 
housing market (Kuyucu and Unsal 2010). The institutional infrastructure of the current urban renewal 
initiative started to be shaped in the aftermath of 2001 financial crisis. Enactment of a series of reforms 
in Criminal Law, Municipality Law, regulations in historical and natural protection zones, restructuration in 
TOKI and restructuring the housing finance sector are all parts of these institutional changes. Until mid-
1990s Turkey’s urban policy relied on tenure legalization through a series of amnesty laws. Slum residents 
were issued ‘title assignation documents’ which recognizes the occupant’s right to use the space, entitling 
the document holder to legal ownership after a cadastral plan and subsequent improvement plan, which 
are to be approved by the local municipality (Karaman 2012). 
Tenure legalization provided limited success in regulating informal housing stock and eradicating 
substandard housing. It mainly triggered rapid transformation of low-density low rise slum settlements into 
densely populated neighborhoods with multistory apartments. The main actors in this process were small 
scale contractors striking individual deals with former squatter settlers. The earthquake in 1999, which hit 
the most densely populated areas in the country, marks a turning point in Turkey’s urban renewal policy. 
From then on tenure legalization was largely abandoned and the main focus of urban renewal discourse 
shifted (Karaman 2012). 
There are three main approaches to urban renewal: Slum clearance, Tenure legalization and Property-led 
redevelopment. These urban renewal approaches have been widely used across countries through time 
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and are all relevant given the historic progression of urban renewal in Turkey since early 1980s. 
Slum clearance is the oldest approach for urban renewal. It has been widely adopted in both developing 
and developed countries since 1950s. This approach involves complete eradication of slums and often 
supplemented by a resettlement into public housing program. Schemes targeting substandard housing 
in US inner cities during 1950s, in the aftermath of 1949 Housing Act are well-known examples of this 
approach. Urban renewal in the US in 1950s was one of the main policy approaches to address urban 
poverty (Halpern, 1995).
Tenure legalization emerges as a second approach in urban renewal in the late 1970s. This approach 
involves the provision of legal title to urban informal and illegal settlements. The main assumption behind 
this approach is that with security of tenure, residents would be motivated to upgrade their houses without 
fear of demolition and displacement (Karaman, 2012). Also, the legal entitlements to property is seen as 
an opportunity for the less-affluent to have access to formal markets by using the title deeds as a form of 
collateral.  The tenure legalization strategy has been criticized for emphasizing and encouraging freehold 
and owner occupancy as the ultimate desirable goal for any tenure reform and further marginalizing the 
poor tenants by turning former squatters into slum landlords (Payne 2000; Lemanski 2011).
Property-led redevelopment has been the third wave of urban renewal approaches since the late 1980s 
(Turok, 1992; He and Wu, 2007). This approach relies on real estate development as the driving force for 
urban regeneration. The underlying premise of property-led residential redevelopment is that the revenue 
generated by the renewal projects is significantly higher than the existing rent revenues. Therefore, this 
approach is seen more viable in areas with high rent gaps. 
The historic progression of urban renewal in Turkey has a lot of similarities with the approaches discussed 
above. The initial attempts of urban renewal in 1980s were marked by populist mechanisms in land and 
housing market (Kuyucu and Unsal 2010). The institutional infrastructure of the current urban renewal 
initiative started to be shaped in the aftermath of 2001 financial crisis. Enactment of a series of reforms 
in Criminal Law, Municipality Law, regulations in historical and natural protection zones, restructuration in 
TOKI and restructuring the housing finance sector are all parts of these institutional changes. Until mid-
1990s Turkey’s urban policy relied on tenure legalization through a series of amnesty laws. Slum residents 
were issued ‘title assignation documents’ which recognizes the occupant’s right to use the space, entitling 
the document holder to legal ownership after a cadastral plan and subsequent improvement plan, which 
are to be approved by the local municipality (Karaman 2012). 
Tenure legalization provided limited success in regulating informal housing stock and eradicating 
substandard housing. It mainly triggered rapid transformation of low-density low rise slum settlements into 
densely populated neighborhoods with multistory apartments. The main actors in this process were small 
scale contractors striking individual deals with former squatter settlers. The earthquake in 1999, which hit 
the most densely populated areas in the country, marks a turning point in Turkey’s urban renewal policy. 
From then on tenure legalization was largely abandoned and the main focus of urban renewal discourse 
shifted (Karaman 2012).
In the aftermath of 1999, enhancing earthquake resilience of cities became a top priority concern at least 
in urban renewal discourse. The contemporary ‘urban transformation’ model in Turkey emerged under 
these circumstances with the given background. It is also important to acknowledge that this turning point 
marks the ‘property-led urban redevelopment’ urban renewal approach in Turkey. In the next section I 
introduce the recent urban renewal plan that I focus in this study.
The legal basis of the current urban renewal initiative is provided by “Law on Transformation of Areas 
under Disaster Risk” which was enacted in May 2012. The current housing stock is roughly 19 million and 
the current plan aims renewing 9 to 11 million of the existing housing stock (TOKI 2013). The government 
officials declare that the main objective is the improvement of the built environment quality for enhancing 
536
Parallel Session 2.4. Smart Planning Applications
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
disaster preparedness. The urban transformation plan embarks on comprehensive state sponsored 
construction plan to build safe and sustainable cities in the face of the earthquake risk. 
The legal basis of the current urban renewal initiative is provided by “Law on Transformation of Areas 
under Disaster Risk” which was enacted in May 2012. The current housing stock is roughly 19 million and 
the current plan aims renewing 9 to 11 million of the existing housing stock (TOKI 2013). The government 
officials declare that the main objective is the improvement of the built environment quality for enhancing 
disaster preparedness. The urban transformation plan embarks on comprehensive state sponsored 
construction plan to build safe and sustainable cities in the face of the earthquake risk. 
Figure 1. Seismic hazard risk 
map of Turkey
Figure 2. Provinces included in the first phase 
of urban renewal  
Miles
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3. Data and Methodology 
Data used in this analysis is a cross-section with 81 observations where each observation represents 
a province. This secondary data is compiled from Turkish Statistical Institute, Ministry of Finance and 
Ministry of Development. Dependent variable is the binary outcome variable determining the status in the 
initial phase of urban renewal; it is 1 for cities included in the first phase and 0 otherwise. Explanatory 
variables include demographics, local government finances, socioeconomic status, housing tenure, 
employment, earthquake risk and local government administrative status. 
In order the capture the explanatory power of demographics in likelihood of prioritization in the first phase 
of the urban renewal plan, I include total population, urban population, rural population, urban to rural 
population ratio and population density. Also, immigration, outmigration, migration speed variables are 
included in order to account for the inter-provincial migration flows’ impact on likelihood of prioritization in 
urban renewal agenda.
Earthquake risk is one of the most important components of the urban renewal initiative since it is presented 
as the main reason for the transformation attempts. I consider two seismic hazard risk measures. First 
measure is a probabilistic measure based on the likelihood of earthquake recurrence in a hundred years 
period. Second measure is a categorical variable representing the seismic hazard risk for each province. 
The risk categories range from critical risk to low risk. The seismic hazard risk map in the previous section 
represents both of these measures.
I use three econometric methods in order to identify the determinants of likelihood of prioritization for 
urban renewal: Ordinary least squares model, logistic regression and probit model.
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4. Analysis and Results
In this section I provide the results of the logit model estimation. 
Table 1: Logit Model with Seismic Hazard Frequency Measure
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Seismic Hazard Risk
 
5.9748**
(2.4967)
5.8409**
(2.4753)
8.9222***
(3.0656)
6.1062**
(2.6810)
7.5253***
(2.8515)
9.0160***
(3.1789)
8.9808***
(3.2002)
9.3463***
(3.2604)
Building Quality
 
0.0191
(0.0169)
0.0184
(0.0165)
-0.0519
(0.0353)
0.0003
(0.0195)
-0.0254
(0.0236)
-0.0842**
(0.0402)
-0.0687**
(0.0346)
-0.0667
(0.0412)
Ratio of Publicly Owned Land
 
-2.9320*
(1.6673)
 -4.0217**
(2.0501)
-3.6911**
(1.8396)
-3.1783*
(1.8296)
-4.3421**
(2.1521)
  
Ratio of Publicly Owned Land,
 value per m2 adjusted
 
 -0.0047*
(0.0028)
    -0.0058*
(0.0033)
-0.0063*
(0.0036)
Socioeconomic Development Index Score
 
  1.8749***
(0.6572)
  1.3538*
(0.7563)
1.8526**
(0.8291)
2.3106**
(0.9439)
Tenant Occupancy Ratio* Political 
Party Affiliation
 
  34.8686**
(15.7890)
     
Tenant Occupancy Ratio
 
  -24.6525
(15.0221)
     
Political Party Affiliation
 
  -5.3111*
(2.9437)
5.4541**
(2.2952)
-0.3510
(1.2593)
-1.5344
(1.1608)
-1.4727
(1.2735)
-1.3993
(1.2773)
Self-employment Ratio* Political 
Party Affiliation
 
   -17.9078**
(8.8673)
    
Self-employment Ratio
 
   1.0677
(5.8643)
    
Enterprise and Property Rev.
 Per cap *Political Party Affiliation
 
    11.8333
(10.2110)
   
Enterprise and Property Rev. Per capita
 
    12.0163*
(6.6090)
   
Tax Revenue Per cap * Political Party
 
     58.8686**
(23.4010)
  
Tax Revenue Per cap
 
     -11.7871
(15.2666)
  
Share of tax revenue in local gov. 
revenues*Political Party
 
      0.3785**
(0.1778)
0.3794**
(0.1799)
Share of tax revenue in local gov. 
revenues
 
      -0.1674
(0.1260)
-0.2759*
(0.1518)
         
         
New Metropolitan Dummy
 
       1.6030*
(0.9096)
N 81 81 81 81 81 81 81 81
Adjusted-R2 0.0826 0.0794 0.2977 0.1807 0.2371 0.3212 0.3008 0.3306
P 0.0288 0.0336 0.0000 0.0030 0.0002 0.0000 0.0000 0.0000
Ll -50.2281 -50.3990 -38.4520 -44.8545 -41.7698 -37.1652 -38.2779 -36.6502
Standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** p<0.001
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Table 2: Logit model with Seismic Hazard Risk Category Measure
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Critical Risk 1.2426 1.2538 2.4264** 1.2447 2.0993** 1.9962* 1.9075* 1.9141*
 (0.7942) (0.7947) (1.0434) (0.8928) (1.0001) (1.0406) (1.0298) (1.0471)
High Risk 0.5808 0.5928 2.4488** 0.9280 1.6948 1.8142* 1.7361* 1.9055*
 (0.8297) (0.8294) (1.1012) (0.9694) (1.0334) (1.0587) (1.0294) (1.0497)
Moderate Risk -0.8408 -0.8367 -0.1951 -0.7565 0.0849 -0.5689 -0.6145 -0.5314
 (1.0427) (1.0416) (1.3204) (1.1361) (1.2109) (1.3224) (1.2725) (1.2546)
Building Quality 0.0182
(0.0181)
0.0178
(0.0176)
-0.0433
(0.0375)
0.0046
(0.0221)
-0.0228
(0.0256)
 
-0.0803*
(0.0459)
-0.0619*
(0.0355)
-0.0567
(0.0421)
Ratio of Publicly Owned Land
 
-2.9080*
(1.6940)
 -4.4125**
(2.2126)
-3.9010**
(1.8961)
-3.1371*
(1.8601)
-4.3454*
(2.2242)
  
Ratio of Publicly Owned Land, value per m2 
adjusted
 
 -0.0049*
(0.0029)
    -0.0060*
(0.0034)
-0.0064*
(0.0037)
Socioeconomic Development Index Score
 
  2.1008***
(0.6971)
  1.2777*
(0.7375)
1.6282**
(0.7840)
2.0023**
(0.8682)
Tenant Occupancy Ratio* Political Party 
Affiliation
 
  40.9123**
(16.4037)
     
Tenant Occupancy Ratio
 
  -31.1360**
(15.6812)
     
Political Party Affiliation
 
  -6.3281**
(3.0216)
6.0773**
(2.4691)
-0.2579
(1.2397)
-1.3744
(1.1549)
-1.4564
(1.2872)
-1.4078
(1.3004)
Self-employment Ratio* Political Party 
Affiliation
 
   -21.0104**
(9.5754)
    
Self-employment Ratio
 
   4.4796
(6.4665)
    
Enterprise and Property Rev. Per cap 
*Political Party Affiliation
 
    10.9139
(10.0167)
   
Enterprise and Property Rev. Per capita     12.6636*
(6.5792)
   
Tax Revenue Per cap * Political Party      57.3784**
(23.8992)
  
Tax Revenue Per cap
 
     -7.2420
(14.4961)
  
Share of tax revenue in local gov. 
revenues*Political Party
 
      0.3857**
(0.1826)
0.3930**
(0.1855)
Share of tax revenue in local gov. revenues
 
      -0.1153
(0.1172)
-0.2137
(0.1399)
New Metropolitan Dummy
 
       1.5713*
(0.9239)
N 81 81 81 81 81 81 81 81
Adjusted-R2 0.1027 0.1021 0.3197 0.1898 0.2459 0.3225 0.3047 0.3327
P 0.0468 0.0478 0.0001 0.0078 0.0007 0.0001 0.0001 0.0001
Ll -49.1260 -49.1559 -37.2439 -44.3587 -41.2838 -37.0934 -38.0666 -36.5358
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5. Discussion and Conclusion
Urban renewal is implemented in a complex system shaped by economic, social and political mechanisms. 
This study is an initial attempt to understand the main dynamics involved in the very recent urban renewal 
agenda of Turkey that claims to focus on disaster-mitigation strategy. The logistic regression methodology 
enables a comprehensive study of the countrywide renewal initiative. Results of this study contextualize 
the central government’s urban governance strategy given the previous urban renewal attempts in Turkey 
and broader theoretical discussions in urban renewal research. 
This centrally-planned state-led urban renewal in disaster-mitigation context can be interpreted as an 
interventionist act of managerial state on the supply side of the housing market. Statistically significant 
positive coefficient of earthquake risk variable suggests that by prioritizing the provinces with higher 
earthquake risk, a socially desirable outcome can be achieved in principle. Similar arguments apply for 
risky buildings. Given the sign and the significance of the building quality variable, provinces with higher 
building quality are less likely to be prioritized for urban renewal. However, it is also important to note that 
the earthquake risk and building quality coefficients are statistically significant only at a 95% confidence 
level meaning that one can be only 95% certain for these coefficient estimates. 
The results of the analysis underline the importance of local governments’ current financial asset 
ownership. The positive and statistically significant coefficient estimates for the enterprise and property 
revenues and tax revenues indicate that local governments which rely less on resources channeled 
from the central government budget are prioritized for urban renewal. These findings provide evidence 
for an entrepreneurial shift in urban governance in Turkey through the implementation of the urban 
renewal agenda. In other words, higher level of financial autonomy gives provinces advantage through 
prioritization for renewal. By the same token, better initial financial position can be interpreted as a source 
of higher competitiveness for provinces in urban redevelopment context.
Provinces with higher socioeconomic development index scores are more likely to be prioritized in urban 
renewal agenda given the initial phase decision made by the central government. This result can be 
interpreted in different ways depending on theoretical framework. One can suggest that provinces with 
highest socioeconomic development index scores such as Istanbul, Ankara, Izmir, Kocaeli and Bursa 
are also the largest cities with highest levels of social and economic inequality on the ground. Thus, 
prioritization of provinces with higher socioeconomic development levels does not necessarily mean 
capitalization of already more developed cities. Before drawing conclusions about the socioeconomic 
development levels and likelihood of prioritization for urban renewal it is useful to either decompose the 
determinants of socioeconomic development or work with neighborhood level disaggregated data. 
The political party affiliation represents a very interesting aspect of the initial phase of the urban renewal 
agenda. Although it is not statistically significant on its own for explaining the likelihood of prioritization, 
political party affiliation renders some critical variables’ coefficients significant when they are interacted. 
This suggests that variables such as self-employment ratio, enterprise and property revenue and tax 
revenue explain likelihood of prioritization for urban renewal only for the provinces governed by the same 
political party as the one that sits in the central government office. The role of political concordance in 
urban renewal implementation is evident based on the results of this study.
This study conducts a provincial level analysis although the individual project sites are likely to be selected 
based on the neighbourhood level characteristics. Better analysis of State’s revealed preference can be 
conducted by using micro-level data. This study is an initial attempt to decompose dynamics involved in 
contemporary urban renewal initiative as the main determinant of urban governance in Turkey.
It is likely that there are various other dynamics involved in the decision making process in urban renewal. 
However, the prioritization of 33 provinces as a first step in urban renewal certainly provides some critical 
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information. The prioritization decision is revealed preference of the central government authority on 
urban development. This study does not claim that it captures all the aspects of Turkey’s ambitious 
renewal agenda. But at the same time the results of this study clearly points out some of the important 
dynamics involved in multifaceted playground of urban renewal. These results provide an analytical basis 
for further research on implementation as well as implications of the countrywide urban redevelopment 
initiative. 
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FROM A VULNERABLE SPATIAL SYSTEM TO THE PARADIGM OF A RESILIENT SPATIAL 
SYSTEM.  THE CASES OF EMSHER VALLEY (GERMANY) AND VAL-DE-SAMBRE (BELGIUM)
J. Cenci 1,2, J-A Pouleur3, P. Deboudt2, D. Paris2,  V. Becue1
1Department of Projects, Town, Territory, Faculty of Architecture and Urban Planning, Mons University, 
Mons, Belgium, Jeremy.cenci@umons.ac.be 
2 Geography and Planning Research and Teaching Unit, Lille University, Villeneuve d’Ascq, France
3Department of Architecture and Society, Faculty of Architecture and Urban Planning, Mons University, 
Mons, Belgium
Post-industrial territorial vulnerability means that strategic decisions must be made in terms of 
rehabilitating, re-categorising and/or demolishing existing structures, and this may target individual 
buildings, entire neighbourhoods, or even the zone as a whole.  The research targets the issues 
involved in re-categorising the derelict land in Val-de-Sambre on the Franco-Belgian border from 
the industrial period (1850–1950) to today, the aim being to change its image by incorporating the 
territorial resilience paradigm. For several decades now, the collective unconscious has viewed 
the area, symbolised by its two main urban centres (Charleroi and Maubeuge), as grim and shabby. 
Could resilience point the way to a future for the traditional industrial regions of Europe (régions 
européennes de tradition industrielle – R.E.T.I.)?
Keywords: brownfield sites, conversion, territorial resilience, vulnerability
1. Introduction
Every civilisation throughout history has had to face up to the fact that its territory is vulnerable to a 
range of threats, be they concerned with health, flooding, earthquake and so on. To these we have added 
modern perturbations, such as energy, population growth, natural disasters becoming more frequent 
and more serious [1], societal development, new technologies and economic transformation.  For some 
decades now this has taken the form of an urban conversion process symbolised by huge abandoned 
industrial sites, added to a loss of economic and cultural identity and, of course, soil and landscape 
contamination. 
At a time when the population and suburban sprawl continue to increase and become more 
widespread, the unused spaces within cities are starting to represent a major draw for local authorities. 
Some of these zones contain brownfield sites, but are usually located either in the heart of the cities 
or on the outskirts, and are well-served by road links as a leftover of their past needs. Notwithstanding 
these situations, many towns are facing up to the stigma of their past, which represents a weighty 
burden for political and financial decision-makers, among other groups. Could these vestiges of the 
past be transformed into the legacy of an economically glorious past?  Evidence exists that they could. 
The successful conversion of industrial sites does not mean eradicating the history of these places; 
rather it needs to be put into perspective by choosing another form of programme. We have therefore 
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decided to focus our research on those territories which have lost their identities, giving rise to negative 
perceptions which leave them in a weakened state when it comes to a re-launching them in the wake of 
the deindustrialisation process. Our aim here is to analyse an existing zone which has undergone these 
trials and has overcome them by identifying the methodological heart and essence of reconstruction by 
incorporating the territorial resilience paradigm. The concept arises from an acceptance of the fact that 
a geographical territory is actually in a perpetual state of flux, and as such always menaced by threats 
which have been acknowledged and controlled. The zone we have chosen to study is Val-de-Sambre, a 
cross-border area (Franco-Belgian) which has indeed undergone the traumas of deindustrialisation.  
From the early eighteenth century, the river Sambre has influenced the establishment of a number 
of craftsmanship activities (bluestone quarries, mills, sawmills, stoneware potteries, china and marble-
ware) all along its meandering banks, in close proximity to budding rural nuclei.  Canalisation of the 
river (from 48 tonnes in 1825 to 1,350 tonnes in 1836) facilitated cross-border trade and the growing 
transportation of industrial produce (towards Paris) during the industrial development period.  At the same 
time as these major projects were under way, the development of the railway boosted urban growth, 
and an unprecedented population explosion (from 50,000 inhabitants in 1831 to nearly 300,000 in 1910 
in the Charleroi industrial basin), converting the Sambre region into an open-air factory.  The opening 
up of the Scheldt, a waterway running parallel to the Sambre, also linking Belgium to Paris, to ocean-
going vessels finally closed off any possibility of the Sambre being similarly engineered. This was a 
strategic choice which marked the first suggestion of the vulnerability which could slow the region’s 
economic development. It could almost be said that industrial decline had begun. And indeed, from then 
on the Sambre valley began to decay. When the iron and steel industry disappeared from many of the 
municipalities, the abandoned sites began to be commonplace, and trade on the waterway fell by two-
thirds in twenty years (1,500,000 tonnes in 1970 – 500,000 tonnes in 1999) [2]. 
Given the coming growth of the population of Europe, the expansion of suburban sprawl and 
hence the reduction in undeveloped land, the territory, or in other words the authorities, need to restore as 
many of the old abandoned sites as they can. Wallonia owns over 10,000 hectares of brownsite land. The 
potential is there. Indeed, it may be heavily polluted in some cases, but the possibilities cannot be denied.
The purpose of this research is to develop the idea that a territory can recover from a traumatic 
shock such as deindustrialisation through the incorporation of the territorial resilience paradigm from a 
strategic perspective.  The resilience of zones and cities is in fact significant, since by 2030 over 60% of 
the world population will be living in an urban environment [3]. In the first part, after defining the concepts 
of vulnerability and resilience, we shall develop the method of incorporating the terms in a potentially 
resilient post-industrial territory, in this case the valley of the Emscher. Part two will set out the results 
and, following any amendments which may be needed, will show them transposed onto the area under 
examination, Val-de-Sambre.
2. Methodology
Thanks to an empirical establishment of the terms vulnerability and territorial resilience, we can 
identify a theoretical application methodology of a spatial system. The model is applied to a test territory 
(the Emscher valley, since it passed through a period when it flourished, followed by an unprecedented 
crisis and an exemplary re-birth) in order to highlight its response capabilities and to identify them in order 
to apply them to our study region (Val-de-Sambre). 
2.1 From a vulnerable spatial system to the paradigm of a theoretical resilient spatial 
system 
545
Parallel Session 2.4. Smart Planning Applications
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Quite apart from the negative connotations of the term, territorial vulnerability conjures up the 
image of the existence of elements likely to give rise to dysfunctional processes within an urban or rural 
system [4]. These elements, the results of human activities, are capable, following exposure which may 
or may not be temporary, of spreading an isolated disruption, or a long-term collapse, throughout the 
whole of a spatial system.  An analysis of the vulnerability of a territory may be seen as a preventative 
tool under the threat of major territorial events. It highlights the sensitivity of a zone to one or more factors 
in a weakened territory.  This diagnostic stage opens the door in the medium term to control and risk 
management actions ahead of the confrontation.  The concept of risk rests on the outcome of two other 
concepts: threat and major stake. In order to study and manage a territory, it is a good idea to have a good 
grasp of its spatial, demographic, social, economic and ecological aspects [5].  Vulnerability expresses the 
degree of degradation of a stake (major) under pressure of a threat (of variable intensity)[6].
All spatial systems are affected, on a range of scales, by vulnerability.  The intention here is 
to use the territorial resilience paradigm approach, a multi-disciplinary concept, to mitigate it.  The 
concept originally derives from the technical vocabulary of physics, and referred to a process of gradual 
deformation involving a reaction and adaptation time.  The system has the capacity to recover its initial 
state following a shock or under continuous pressure.  Resilience allows the degree of weakening (and 
hence vulnerability) of the material in question to be characterised [7].  C.S. Holling introduced the concept 
of resilience into the field of ecology in 1973.  He described resilience as the capacity of an organism or 
an ecosystem to recover, to adapt, to right itself and regenerate in the wake of a disaster (flood, etc.) in 
a progressive and natural way.  C.S. Holling assessed a number of stable situations and introduced the 
idea of metastability as the adaptation of a structure to change while still retaining a similar direction. 
As explained above, the concept implies the cancellation, purely and simply, of an action in order to 
return to an original state.  In the field of ecology, the concept takes in the idea of adaptability and the 
development of a system in a natural way towards possible different paths. In psychology, resilience is 
enriched by the inclusion of history.  According to B. Cyrulnick, “resiling from a commitment also implies 
no longer being hostage to a past, and freeing oneself from it.  Resilience has nothing to do with a claim 
to invulnerability or superiority on the part of some parties, but the capacity to re-establish a human 
existence despite an injury, and without focusing on that injury”.  It is also defined by J. Rebotier as “the 
capacity of a socio-spatial system to recover from a disturbance and to reduce the expected impact 
during a subsequent disturbance by learning and the incorporation of feedback in the characteristics of 
the system” [8]. In geography and spatial planning, resilience may take the form of an ability to anticipate 
a perturbation and/or a developing weakness, to resist it by adapting, and to recover by restoring the 
original state of the spatial system[9].  Having established current practice in this way, we can assess and 
define the resilience of a spatial system as capable of application to a multi-scale space, either rural or 
urban, incorporating systemic and transferable concepts, undergoing or having undergone one or more 
negative events.  These spatial risks are the results of perturbations or major key elements affecting a 
territory. They are implicitly linked to each territory and thus imply overall vulnerability, albeit on a small 
scale. “This close link between major key elements and territory imply the inevitable transmission of the 
vulnerability of a major identified and located key element throughout the whole of the territory. In other 
words, the vulnerability of a territory may be measured through the vulnerability of its major key elements” 
[10]. Resilience may be a factor involved in the battle against the vulnerability of a complex system, but by 
including the possibility of movement towards a new system sometimes differing from the original.
The following figure represents an approach via a schematic theoretical spatial system subjected, 
following various perturbations and impacts, to one or more incidences of vulnerability within its system. 
The response system (naturally – over the long term – or in response to residents and representatives), 
initiated by a triggering factor, turns into a territory in transition before it achieves, via a reactive 
methodology (by spontaneous adaptation) or a proactive methodology (by early adaptation), territorial 
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resilience scenarios.
 
Figure 1.  Resilient spatial system diagram theory
Our intention is to test this methodology on the Emscher valley, a region which dramatically 
mitigated its post-industrial vulnerability by undergoing a renewal and a conversion which was quite 
groundbreaking in Europe.  The Ruhr basin used to be the largest coal and steel basin in Europe. 
Located at the end of the mining basin (Belgian/French/German), this territory developed around coal and 
steel industries following the example of a number of towns such as Charleroi (Belgium) and Maubeuge 
(France).
1.2 From the vulnerable spatial industrial system to the mysteries of territorial resilience 
in the Emscher valley
“First the mine dies, then the town” was the slogan on the miners’ banners in the early days of the 
coal crisis. The Ruhr basin, profoundly affected by the powerful and rapid 19th-century industrialisation and 
unfettered urban growth, crashed helplessly during the 1957 crisis, followed by industrial decline, leaving 
behind hundreds of abandoned hectares of industrial sites, racked by the violent structural changes it 
wrought.  The fact that it had been based on just two products (coal and steel) left little room for SMEs, 
and this became yet another threat.  
The initial aim of the representatives was to remove this demeaning evidence from the area.  In the 
shadow of this collapse, the photographic work of Bernd and Hilla Becher featuring these landscapes and 
wastelands raised the awareness of the population, thus provoking interest among the representatives, 
in the region’s industrial heritage by highlighting its aesthetic qualities.   It may be possible to claim this 
modest event as the birth of resilience in the Ruhr region.  The official trigger was the intervention of the 
I.B.A. (International BauAusstellung), which recognised and wanted to change the gloomy and negative 
image as it existed both on the ground and in public perception. This was a huge challenge for the I.B.A. 
and for the whole of the region.  The loss of economic activities caused high unemployment, while the 
population density exceeded the national average.  “The major key elements are identified with regard 
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to a territory; the territory depends on its major key elements.” [11] The major challenge is thus to restore 
a form of economic activity, and this must be achieved by the innovative procedure of converting the 
territory into a network of industrial culture with an ecological, cultural and heritage-oriented approach, 
while accepting a deferred economic impact. Bounded within an area of +/- 800 km², the I.B.A. planned 
a strategy based on four major thrusts with the aim of establishing a new image for this urban region [12]: 
•	 History and the past to serve as a trigger by incorporating Industrial Culture with the preservation and 
utilisation of the brownfield sites as heritage sites;
•	 Improving the poor image of coal by creating cultural activities within the actual former sites 
themselves;
•	 The beginnings of sustainable development, with a need for an ecological approach in view of the 
severe contamination;
•	 A need for architectural quality and contemporary landscape development. 
The aim of the I.B.A. was to halt the ballooning emigration from the region due to the rising unemployment, 
and to attract the population and private investment back in order to restore the regional economy by 
overhauling its image.  Seen from then on as the engine driving projects aimed at boosting urban zones 
[13], regeneration through culture dominated for decades in the development policies of the large cities, 
and particularly those with a background of heavy industry [14].
Our goal here is to identify the risks, effects and areas of vulnerability formerly present in the 
Ruhr basin (in the post-industrial period), to include them in the outline of the theoretical spatial system, 
adapting them if necessary, and to assess the capacity for resilience.  It should be noted that the United 
Nations has set as a strategic goal: “The development and strengthening of institutions, mechanisms and 
capacities at all levels, in particular at the community level, that can systematically contribute to building 
resilience to hazards.” 
3. Results and discussion
After more than twenty years, the outlook for the Ruhr region is definitely positive. The economy 
of the Emscher valley, and that of Germany in general, remains exemplary, despite the endless crises 
of recent years. The culture-based conversion of this conurbation has, for over twenty years, driven up 
tourism and helped shape the image of a solid and resilient territory. We should also point out that not 
all existing completed projects were planned as part of a strategic forward-looking scenario, and that as 
conversion proceeded a degree of easing was favoured, so that the reactive or proactive resilience could 
be to some extent anticipated; nevertheless, the adaptation of the players to the needs of the investors 
is essential.  Thanks to the application of the method within the Ruhr territory, we are now in a position to 
correct the methodology (see the illustration) used to analyse vulnerability and the mechanisms deployed 
to render a territory resilient.  
548
Parallel Session 2.4. Smart Planning Applications
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Figure 2.  Resilient spatial system diagram adapted to Emscher valley
The Val-de-Sambre region, bordering on the Emscher valley, has endured similar vulnerability 
factors on a reduced scale (Emscher valley – 70km in length, Val-de-Sambre – 35km in length).  Its 
cross-border territory was affected by deindustrialisation and hence by the need for reconversion.  For 
several decades, the region, symbolised by two urban centres (Charleroi and Maubeuge), has been 
looked down on and equated with a “disaster zone” by the general public. The suburban green belts are 
currently metamorphosing into industrial zones with a view to multifunctional redevelopment, while the 
wastelands from the industrial era remain abandoned. Could it be that the cost of decontaminating these 
sites is the sole obstacle to regional planning and redevelopment? Our aim here, then, is to evaluate the 
evidence of the vulnerability of this territory (present or future) and to identify any signs of resilience in 
this cross-border region, and to create an awareness-raising movement with possible trigger factors as 
with its German neighbour. 
Having defined the signs of areas of vulnerability in Val-de-Sambre during the industrial area in 
the introduction, we also spotlight some contemporary areas of vulnerability.  The stigma of the industrial 
era clearly remains an aspect of this, but are the local and regional stakeholders making the right choices 
for their territories? Charleroi (plus its suburban belt) is the largest city in Wallonia, and is surrounded by 
abandoned industrial wasteland. From east to west along the Sambre it remains deserted, and economic 
activities are stagnating. In an effort to more effectively restore the local and regional economy, a green 
site to the north of Charleroi set down in the local development plan as a joint municipal  industrial 
development zone (Z.A.C.C.I. since 1979) has been transformed into a science and technology park 
(Gosselies Aéropôle [aerodrome]).  It opened earlier this century, and is now home to over 150 companies 
(international companies and research centres); this attraction is boosted by the Brussels-South Airport 
(1991) adjoining the Aéropôle. This increases the number of commuters exponentially thanks to RyanAir 
(the low-cost airline opened here in 2001, and is now used by 800,000 passengers).  Is this airport 
a sign of the vulnerability or the resilience of the territory? Regardless, the six million annual visitors 
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(2011) make it a major economic stakeholder for Wallonia1.  Most are merely passing through, and miss 
the potential of this region, such as a site registered on the UNESCO World Heritage List, le Bois-du-
Cazier, a former industrial site with a very grim past now brought back to life as a souvenir museum, 
restaurant and landscape park, not to mention the photography museum, etc.  The convenience of the 
airport encourages businesses (new and established) to relocate from the city centre to this area, leaving 
the urban core abandoned.  We must support this economic technology complex which is generating 
a large number of jobs for all the residents in the region (over 3,600).  Even so, the many abandoned 
brownfield sites could have been used to accommodate these competitiveness clusters. The city and the 
region seem to be very cautious about resuscitating these former industrial sites. The strategic decisions 
made in terms of urban planning and territorial development have been legitimised through the political 
commitment and energy which should be the bastion of new ways of thinking which focus on the use of 
discarded sites by reusing pre-existing infrastructures[16]. “In addition to becoming an alternative to the 
peripheral growth of the city centres, the city will also find its multifunctional nature enriched and will boost 
local development.” [17] Launched in 2004, the project dubbed “Charleroi 2020” is intended to represent 
a forward-looking exercise by local politicians. In its final report, the City stated that “while the economic 
redeployment of Charleroi must include innovation and the development of new activities, particularly in 
the so-called ‘cutting edge’ sectors, it also requires the decontamination, rehabilitation and recovery of 
the disused industrial sites, many of which are surrounded by housing. They make any balanced territorial 
development particularly difficult and seriously hinder the creation of a new image. The removal of these 
scars, together with the abandoned urban zones, will also constitute an important element in improving 
the standard of living and the aesthetic value of the city as far as the outside world is concerned.”2 
Could such a tool not have included this business park within its comprehensive strategic vision for the 
Charleroi brownfield sites, the area of which is comparable to the vacant terrain used to restore the image 
and the economy of a region experiencing significant socio-economic problems? Notwithstanding these 
comments, other projects upgrading the territory covered by “Charleroi 2020”, such as the project for 
the new police station created by Jean Nouvel (Charleroi in search of the “Bilbao effect”?), the “Phoenix 
project”, which is defined as the complete renovation of the Sambre bank (walkway, shopping mall, etc.) 
seem like a good idea for changing the image of the city.
Great oaks from tiny acorns grow… Could this proverb apply to the resilience of territories in 
transition?  Could a series of tiny elements combined create a whole of great importance in the field of 
urban planning? Could residents’ associations or the mobilisation of the public, at their own level, initially 
without municipal support, reduce vulnerability? Within the Charleroi urban zone, an innovative project 
which includes these criteria is attracting our attention, known as the “Couleur Carolo [Charleroi Colour]”. 
This rejuvenation project, launched by the residents and backed by the municipality, is focusing on 
bringing six symbolic Charleroi sites (the “Rockerill” at Marchienne-au-Pont, Michel Levie Square in North 
Charleroi, the sliproads of the Small Ring Road R9, a hospital site, and the Nexans water tower) back to 
life in bright colours, in direct contrast to the image of the Black Country.  The image is developing… little 
by little change is being brought about by and for the residents.
4. Conclusion
Reclaiming the post-industrial infrastructure is part of an attempt to adapt and transform the city 
within the city. Rather than turning our back on the past and demolishing the contemporary legacy in its 
entirety, the re-use, and hence the resuscitation, of abandoned industrial sites is leading towards a new 
urban flowering, leaving virgin spaces intact. In parallel with this urban planning concept, it has been 
noted that the rehabilitation of discarded brownfield sites encourages positive efforts on the part of the 
community with economic, environmental and social goals[18].
1   Lecture “challenges and prospects for Charleroi airport”, Financial forum, January 17 2013, La Louvière, Belgium
2  Charleroi 2020, Final Report, report by the steering committee on the forward-looking action undertaken by the people 
and life blood of Charleroi, 2005
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 The Emscher valley has experienced and passed through a form of post-industrial vulnerability 
driving it towards a position as a resilient territory in a way which is innovative for its time. Thanks 
to a forward-looking political strategy, the valley has deviated from its regions and bordering countries 
with similar scars. This was an overarching policy for the whole conurbation with a single theme: the 
development of an image and a territory through conversion and culture. The incorporation of the virtually 
mono-functional vulnerability of its yesteryear economy has yielded to an economic and tourist-focused 
system, and thus to a diversified culture.
 The Val-de-Sambre zone, a cross-border territory symbolised by two post-industrial cities, has 
for decades borne the brunt of a negative image. The abandoned sites from the post-industrial period 
which abound in the Charleroi region make it highly vulnerable.  The unemployment rate in this area 
is above the national average, and the economy, despite some ad hoc attempts, remains weak.  It is 
possible that resilience might be found in micro-events, often largely unknown to the general public, but, 
like the Emscher valley, it should be a global unifying project, and not one undertaken at city level (a local 
project), as part of a (motivational) forward-looking and proactive strategy which saves this territory with 
such potential.  
If hints at resilience are encouraged and proven, it will not be through the conversion of the post-
industrial infrastructure, but through outer-suburban actions, since post-industrial vulnerability is extremely 
evident.  A new abandoned site 100 hectares in size has recently appeared to the west of the greater 
Charleroi area, a site which is very well served and comfortably seated in the landscape. The hope for 
conversion and a fitting image overhaul gives hope for resilience in this territory in transition.
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This study aims to understand current dynamics of the Izmir’s ICT sector by looking at its dynam-
ics and mapping the spatial distribution of the firms. It is based on series of analysis produced 
for Izmir Development Agency in 2012 within the frame of preparation of 2014-2023 Izmir Regional 
Development Plan. It conducts a Delphi survey to support situation knowledge as well as trend 
prediction for the next 10 years’ period. Furthermore, gap analysis is performed to measure the 
margin between the current situation of the ICT sector and future trends predicted by experts. 
The study also maps Izmir’s ICT sector’s location preferences based on Izmir Chamber of Com-
merce’s publicly available web-based database. It illustrated that ICT sector’s trend largely based 
on centripetal and spontaneously developed clusters placed in the central part of the city. On the 
other hand, planned technology regions and science parks are relatively immature and need to 
be developed. Within the light of this dichotomy this study proposes a strategy map to Izmir’s ICT 
sector.
Keywords
Information and communications technology, inner city technology areas, gap analysis, strategy map
1. Introduction
Clustering policy is one of the most effective tools in creating innovative competitiveness of cities. In Izmir, 
a mature ICT cluster has been spotted using workplace data provided by Turkish Statistical Institute in 
2002. However, there is lack of more accurate and up-to-date information since the city has remarkable 
impetus in the areas such as innovation, design and creativity in eastern Mediterranean region. This 
study provides situational awareness by covering ten years’ progress in the ICT sector since 2002.
ICT sector is mainly addressed in the TUBITAK [The Scientific and Technological Research Council of 
Turkey] National Science and Technology Policies 2003-2023 Strategy Document, TUBITAK National 
Science, Technology and Innovation Strategy for 2011-2016, and IZKA [Izmir Development Agency] Re-
gional Innovation Strategy 2012. In the TUBITAK National Science and Technology Policies 2003-2023 
Strategy Document, the fourth socio-economic objective was focused on the ICT area:
“In a world of which, societies’ ability to create knowledge, and transform it into economic 
and social benefits reforms the national economies and social life, strengthening ICT 
infrastructure in order to adapt to this transformation.”
The 2003-2023 Strategy Document outlines scientific and technological priority areas, which are neces-
sary in order to meet the stated strategic objectives. The defined technological priority areas are classi-
fied on the basis of socio-economic objectives. In this context; for transforming a society into knowledge 
society as well as strengthening the technological infrastructures is defined as well.
TUBITAK National Science, Technology and Innovation Strategy for 2011-2016 was developed on the 
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basis of the technology vision focusing on strategic technologies, such as ICT, allocating resources for 
research and development (R&D) and components for human resource training. In the same study, the 
strategic objectives for improving R&D and innovation potential, which are accepted as critical for the 
strategic technologies such as ICT, was defined.
Similar assessments are made at Izmir scale. Izmir Development Agency’s Regional Innovation Strategy 
developed in 2012 evaluates current R&D and innovation potential in Izmir and defines some strategic 
priorities and supportive goals for these strategic priorities to improve existing potential. Here are those 
strategic priorities from the Innovation Strategy:
•	 Strengthening the research and innovation infrastructure
•	 Developing the institutional capacity in the area of science and technology
•	 Developing the human resources in the area of science and technology
•	 Providing incentives for patents and commercializing the research results
•	 Facilitating the access to financial resources
•	 Improving the entrepreneurship and innovation ecosystem
In the construction of local ICT policies both the national and regional strategy documents should be 
evaluated and the defined vision and the associated priorities should be taken into consideration along 
with the national and regional economic values related to ICT sector. According to TUBISAD [Turkish 
Informatics Industry Association] 2023 Strategy Document, ICT sector’s contribution to the economy was 
only around 5.65% in 2008 and employment in ICT sector has dropped from 2.09% in 2003 to 1.5% in 
2008. Regionally, no statistics in terms of contribution to economy and employment are available. The 
study presented in this paper addresses this lack of knowledge and outlines ICT sector’s current situation 
as much as possible. Moreover, the study looks into the future of ICT sector in Izmir, lists its expectations 
and sets strategic goals and objectives.
Next section summarizes current situation and potential of Izmir before Section 3 outlines the method-
ological approach followed in this study. Section 4 focuses on spatial distribution of ICT firms in Izmir. 
Section 5 presents the strategy proposed for ICT sector of Izmir. Section 6 concludes the paper and 
outlines future work planned.
2. Izmir: Current Situation and Potential
Development of ICTs in Izmir is parallel with the macro economic developments in Turkey. The first digital 
computer was installed in Turkey in 1960 by the State Directorate of Highways. In 1976, there were only 
111 mainframe computers and almost 70 data processing centers in the country. Mainframe computers 
were so costly that they were just preferred by big private corporations and public institutions (Kuleyin, 
2000). At the end of 1970s, there were 300 data processing centers in Turkey (Kirlidog 1996).
Economic liberalization policies of Turkish government after 1980s triggered substantial improvements 
in Turkish telecommunications system. Opening up to foreign markets gave Turkey an opportunity to 
expand and refine its IT infrastructure during the 1980s (Kirlidog 1996). The austerity program crafted 
by Turgut Özal and later implemented by his administration during the 1980s placed a high value on 
expansion of telecommunications services. In this period Turkish government saw the quality telecom-
munications infrastructure as a vital part of the open economy (Wolcott and Goodman 2000). During this 
time the network size was being tripled to cover all parts of the country with high quality telephone lines. 
In the country, number of items of data processing equipment increased sharply during the 1980s. This 
trend was accompanied by the fast spread of personal computing throughout the world in the early 1980s 
(Kirlidog 1996).
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Reforms and investments on telecommunications initiated in the previous decade have been slowed 
down due to the high political instability and economic crisis of mid 1990s. However, two important devel-
opments have come about in telecommunications sector in 1993. Firstly, Turkey chose in 1990 the Global 
Standard for Mobile Communications (GSM) as its mobile phone standard, and licensed two consortia, 
TurkCell and TelSim, to offer services. Since then, GSM service became available in 1993 (Wolcott and 
Çağıltay 2001). Secondly, the international connection to the Internet was first established by the Middle 
East Technical University in April 1993 (Kirlidog 1996). Before that, in a moremodest scale, a BITNET 
connection was established between Ege University in Izmir and the European Academic and Research 
Network (EARN) in 1986 (Wolcott and Goodman 2000).
At the beginning of 1980s first computer science education has been commenced at Ege University in 
Izmir. There are 55 computer engineering departments in various universities in Turkey. In Izmir, seven 
out of nine universities has computer engineering programs some of them focused on different areas of 
expertise such as software development, mathematics and computer sciences, computer games and 
technologies. Those programs accept 700 new students each year.
Recent efforts to make Izmir an “ICT City” based on investments on communication and data storage 
technologies. Also the new city vision emphasizes the importance of innovation and creativity in high 
technology service industries. Within a two years period number of technology development zones rises 
from one to three and more to come. The firm profile and spatial distribution of ICT industry is discussed 
in the fourth chapter.
3. Methodological Approach: Delphi Survey and Gap Analysis
Delphi surveys are organized in order to benefit from the experience of subject-matter experts, reaching 
a compromise on selected themes, and making future predictions addressing uncertainties. Gap analysis 
defines the difference between the current situation and the situation you want to reach in future. The aim 
is to construct necessary strategies/tasks to remove the gap. Gap analysis is performed in a three-step 
process: determine the future situation, where you want to reach, analyze the current situation and deter-
mine the gap between the current and future and establish necessary strategies to decrease it.
3.1. Delphi Survey
As part of Izmir Knowledge Society project, a Delphi survey to determine future trends was applied. In the 
design of the survey, the preliminary results from Izmir ICT Vision Search Workshop were used. Before 
initiating the survey, the online Delphi survey platform of wharton.upenn had been tested. The platform 
supported the increased participation by facilitating the question answering and result sharing. As part 
of Izmir Knowledge Society project, an advisory committee is composed of academicians, public, private 
sector and non-governmental organization representatives. Together with the advisory committee mem-
bers, 231 subject-matter experts were invited to participate in the Delphi survey. In the first phase of the 
study, 20 open-ended questions were posed to the experts in order to find out their general opinions and 
attitudes. After that, a two-round Delphi survey was applied. In the first round, 20 multiple-choice ques-
tions of which 10 were regarding Turkey in general and the other 10 were Izmir specific were presented. 
97 experts out of 231 invited responded to the survey and thus an acceptable response rate (42%) was 
reached. As for the second round, the questions remained the same and answer percentages for every 
question from the first round were presented to the experts. The objective here is experts to revise their 
answers from the first round to reach a consensus. If an expert had not chosen the most popular answer 
for any question in the previous round and insists on his viewpoint, he’s expected to put some expla-
nations for his reasoning. In this round of the survey, 42 out of 97 (43%) participants from the previous 
round responded. The fallen response rate from the previous round can be explained by the more time 
needed due to the need to go over the general answer percentages, compare with their owns and then 
decide. For the presentation of Delphi Survey results, comparative graphics were prepared for the similar 
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questions in Turkey and Izmir scale respectively. These comparisons were made on the criteria of e-ser-
vices (Questions 2-14), attracting and holding qualified workforce (Questions 8-16), and the relation of 
ICT sector with the other sectors (Questions 9-17).  For e-services, experts say that in the next ten years 
the strongest development trends will be in e-education and e-health in this order. The results also show 
that for Izmir in particular, new job market creation and employment activities (foreign ICT investment) 
are seen as high-priority. The experts agreed on the “education” as the most important area with which 
ICT sector should integrate in the next ten years at the national scale. As for Izmir, all the strategic pri-
orities that are listed in the IZKA 2010-2013 Izmir Regional Plan were presented to the experts. These 
strategic priorities are medicine and biotechnology, tourism, agriculture, renewable energy, and logistics 
respectively. Medicine and biotechnology areas are evaluated as the strongest candidates to relate to 
ICT sector in the coming years. This result is also in accordance with the expected growth of e-health in 
Izmir (see Figure 1).
Figure1.ICT sector’s connectivity with other sectors in Izmir
With respect to all Izmir specific questions (Questions 11-20) of the Delphi survey that’s conducted as 
part of the Izmir Knowledge Society Study, in the next ten years the following developments are predicted 
for Izmir ICT sector:
•	 Higher education and software will take over in Izmir.
•	 Distant education and e-governance will become the most preferred e-services.
•	 In order to attract high-tech community, technology giants need to be convinced to open branches in 
Izmir.
•	 In order to hold the same groups in Izmir, establishment and sustainability of knowledge-based indus-
tries ecosystem need to be provided.
•	 In order to make Izmir competitive in the innovative and creative areas, using local political tools like 
tax and ground advantages qualified workforce will be attracted.
•	 In these areas for bringing the required foreign investment, ICT infrastructure and its usage strategy 
will become prominent.
•	 There is a need to design comfortable work, life, and social meeting environments that are designed 
in accordance with the urban requirements of knowledge-based industries.
3.2. Gap Analysis
In the context of gap analysis, two main groups are examined: Knowledge Society, Knowledge City and 
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ICT sector. Within the ICT sector, the following areas are particularly considered:
•	 Knowledge: Governance, Digital Rights
•	 ICT Infrastructures, Open Standards
•	 Popular ICT sub-sectors, E-commerce
•	 ICT incentives, clustering areas
As part of the work, the second group gap analysis results were presented at Izmir ICT Sector Workshop 
that was held on the 12th of October 2012. In the analysis, the two most popular expert answers are taken 
from the Delphi survey and compared with the current situation data. The utilized comparison criteria for 
this analysis scale are listed below:
•	 The development levels in the examined areas (networks, mobility, leadership, institutional and tech-
nical infrastructure).
•	 The availability of projects in the coming ten years.
•	 The availability of vision statements that highlights this particular area.
•	 The availability of local policies and institutional / civil society awareness.
•	 Urban-sectoral positioning.
•	 Preparation of projects and work on the quality of space.
The results of gap analysis presented in Figure 2 point out important matches and mismatches between 
the current situation and the perception of future. Due to this characteristic, it gives clues for appropriate 
strategies. The performed Izmir-specific gap analysis highlights the following critical points for the city:
•	 Construction of knowledge-based and creative industries ecosystem and the investment of ICT gi-
ants to the city to attract and hold qualified workforce,
•	 Urban transformation for environment friendly and smart buildings and systems,
•	 Development of interactive participation,
•	 Attraction of angel investor incentives,
•	 ICT Emphasis on medicine, biotechnology and tourism areas.
In the above mentioned areas as the gap is quite large, in order to meet the objectives strategies and 
actions come into play.
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Figure 2. Results of ICT sector gap analysis
4. Spatial Focus: Clustering ICT Firms and Facilities
Although Izmir is an important trade and export-oriented port city, a brain port or gigaport has equally 
needed to flourish ICT-based development within the city. As a major regional centre Izmir has represent-
ed with limited number of firms in an index developed by InterproMedya from 2004 onwards. This ICT in-
dex is produced according to firms’ yearly revenues and the first largest 500 ICT firms has been selected 
annually. In 2004, there were three Izmir-based ICT firms was in the list. In 2009, one of the Izmir-based 
new entries has become the fastest growing firm. While Izmir-based firms were 21 in 2010, one year later 
there were 22 on the list.
There is limited number of academic studies about the profile of ICT firms in Izmir. A recent study ex-
amining ICT firms in central part of Izmir known as Cankaya district conducted a survey and in-depth 
interviews with 20 ICT firms. Some information about the firms’ profile as follows (see Vuruskan, 2010):
•	 Almost half of the surveyed firms operated within the nation-wide scale, 30% work for the wider re-
gional economy, and remaining 20% has economic connection just within Izmir.
•	 Only 35% of surveyed firms has international connections.
•	 Firms prefered popular location within central part of Izmir since they claimed that central location 
supports their logistical and functional needs and legible to consumers’ mind. 
•	 Employees of 60% of surveyed firms have higher education degree.
•	 Number of employee within the surveyed firms various from 1-5 (%45) to 6-10 (55%). Although the 
sample size is small this study shows us that Izmir-based firms generally small and medium size en-
terprises (SMEs) and to survive they need to be close to the consumer electronics market (computer 
equipment sales is important) and depending on the easy accessibility around the city center.
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As data collection methodology to find out location preferences of ICT firms in Izmir, we have reached 
IZTO’s [Izmir Chamber of Commerce] web-based registered firm database and EBSO [Aegean Region 
Chamber of Industry] on demand. However, only firms’ trade names and address information are open to 
public, other important data such as category of firms according to NACE rev2 statistical codes, number 
of employees, number of R&D employees, annual revenues has not been accessed. Location information 
and registration date of ICT firms were consolidated and used to produce location map of Izmir-based 
ICT firms. Each spatial data has been indexed and visualized via ARCGIS software and redundant data 
entries are cleared and corrected. According to IZTO and EBSO registered firm database in 14 metro-
politan sub-districts there are 630 entries in province of Izmir. By 2012, while the largest number of ICT 
firms (309 entry) are located in central district known as Konak and Bayrakli the least recorded ICT firms 
(1 entry) is in Cesme known as Izmir’s tourism capital. ICT in Izmir largely follows a centripetal spatial 
distribution. In the periphery of metropolitan core the number of entries is decaying. There was no entry 
was recorded 16 out of 31 sub-districts (namely as Bayındır, Beydag, Kınık, Kiraz, Ödemis, Tire, Torbalı, 
Dikili, Bergama, Aliaga, Foca, Menemen, Karaburun, Seferihisar, Selcuk, Güzelbahce) in the periphery. 
Only exception here is Urla, in this place there is Izmir Techology Development Zone just holding 8% of 
(52 out of 630) total ICT firms.
As indicated in Figure 3, ICT firms in Izmir generally clustered around city’s central locations namely as 
Kemeralti (traditional center), Alsancak-Pasaport- Cankaya (current city center) and Bayrakli (prospective 
city center with high-rise office development). The total number of ICT firms within those regions consti-
tutes the approximately 60% of total firms in Izmir. Because of high accessibility and close to the market 
ICT firms label these central precincts as the ‘heart of ICT’. Spatial development of ICT firms according to 
firm’s foundation years, the first decade was between 1975 and 1984 and there was just five Izmir-based 
ICT firms were operational. In the second decade (1985-1994) the number of new firms reached to 40. 
The third decade (1995-2004) has witnessed the steady increase in the number of ICT firms (165 firms). 
The last decade (from 2005 onwards) was the booming period, there are 396 new ICT firms has been 
founded. In the first two decades (1975 to 2004) newly found firms prefers the most central locations in 
Izmir, mainly near to city center and sub-centers of metropolitan sub-districts. The last decade however 
has witnessed the spread of ICT firms towards periphery due to the large special investment zones such 
as technology development regions far from the city center. This trend seems continues since the new 
technology development zones choose city’s peripheral locations next to major transportation corridors. 
When we evaluating the spatial distribution of ICT firms in Izmir they mostly choose central part of the city, 
others prefers technology development zones (especially for Urla), organized industrial zones, industrial 
free trade zones, major transportation corridors and logistic hubs such as airport and seaports.
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Figure 3. Clustering potential of ICT firms based on their locations
Only 8% (52/630) of ICT firms in Izmir located in technology development zones. When comparing to 
other metropolitan regions in Turkey, this ratio is 22% in Istanbul and 68% in Ankara–the city has mature 
technology development zones mostly specialized in defense industry (Kocaeli Il Özel Idaresi, 2011). The 
remaining vast majority of ICT firms has located around the city center and developed spontaneously 
under the rule of free market economy. Considering the limitations of readily accessible data (location of 
firms and year of constitution) we can scrutinize the existing situation in two ways:
•	 First, number of technology development zones could be increased. SMEs and start-up firms could 
be nurtured within these well-organized special districts. 
•	 Second, the current ICT agglomeration in the city center could be supported with conscious policy 
efforts to create inner city technology precincts. These policies should include special incentives (see 
Cevikayak & Velibeyoglu, 2012 for wider discussion). 
5. Strategic Focus: ICT Sector in Izmir
According to Kaplan and Norton (2006), strategy defines how it plans to create value for the institution it 
has been developed by or for the stakeholders of the environment. To identify strategies for creating val-
ue, Kaplan and Norton set out from the “Balanced Scorecard System”, emphasized the need to define a 
strategy for an organization based on the following four perspectives in the form of a strategy map: finan-
cial perspective, customer perspective, internal processes perspective, learning and growth perspective.
As each of the strategic objectives within a perspective is achieved they contribute to the achievement 
of the targets in the higher perspective. Kaplan and Norton think that this resembles a cause-and-effect 
chain. When the goals included in the top financial perspectives are achieved, the value for the share-
holders or stakeholders is produced. If to be explained with an example; in the perspective of learning and 
growth, reaching the goal of “personnel with innovation know-how and notion will be recruited” will make 
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the higher level objective in the internal processes perspective “innovation based new products will be 
developed” becomes accomplishable. This goal, supports the goal of “product leadership” in the custom-
er perspective and that serves the “to expand revenue opportunities” goal of the financial perspectives. 
After all, the value is generated for shareholders.
The perspectives included in the ICT Sector Strategic Map presented in Figure 4 are different from the 
perspectives on the strategy maps existing for the companies. Instead of the customer perspective the 
sector perspective is highlighted here. ‘ICT Sector Strategy Map’ constitutes of the following four perspec-
tives: Financial perspective, Sector perspective, Processes/Applications perspective, Learning/Develop-
ment/Infrastructure perspective.
The socio-economic perspective in the ICT Sector Strategy Map includes two strategic objectives as the 
“Productivity” and “Sustainable Growth” backed with entrance of new entrepreneurs and international 
actors. If these objectives are achieved with success then it is accepted that Izmir will transform into an 
ICT city.
The sector perspective in the ICT Sector Strategy Map demonstrates the expectations from the ICT com-
panies. The processes / applications perspective residing in the third layer holds the strategic objectives 
that will answer the question of, which processes are run and what applications are brought to life so that 
expectations of the consumers are met. The bottom layer holding learning/development/infrastructure 
perspective reveals the requirements of the intended processes and applications in the strategic dimen-
sion.
In the ICT Sector Strategy Map prepared for Izmir, there are 15 strategic (sub) objectives that support 
each other. For the sustainable growth represented in the financial perspective, elements in the sector 
perspective like competitiveness, value-added size and strategic alliances should be achieved as well 
as the arrival of the new investment. Processes and applications along with the strategic objectives of 
learning/development/infrastructure are defined necessary to achieve these strategic objectives. 
6. Conclusion
In this study, gap analysis is used to explain the gap between data coming from the current situation 
analysis and the target future that’s extracted from the conducted Delphi survey. Today’s reality and pre-
dicted future are compared in order to find out the magnitude of the existing difference, which shaped the 
strategy for the ICT sector of Izmir.
Spontaneously developed ICT clusters need to be supported with conscious policies to create a tech-
nology development zones without a border, so that an urban technology precinct can be seamlessly 
connected within the city. Urban regeneration sites for inner city areas could also create a win-win situa-
tion to nurture such kind of inner city urban technology precincts. Therefore, technology areas may use 
seamless opportunities for work-live-play-learn environments and full of inspiration for creativity. Also, 
these brownfield areas could be converted to living labs, a test-bed for technologies and living and work-
ing environments.
To evaluate outcomes of the proposed strategy ICT firms in Izmir should be monitored, for which firm-
based micro data is necessary. To determine clustering potential other data sets such as export capability, 
employee profile, revenues are equally important. This situation implies the necessity of more empirical 
studies for the ICT industry ecosystem in Izmir.
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Figure 4. ICT Sector Strategy Map for Izmir
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Korean Government has developed Sejong City as a new administration city. This city of future 
was planned and designed toward one of the most eco-friendly city on the basis of ICTs. To attain 
this object, a carbon emission monitoring system (CEMS) was designed and installed as a part of 
u-city service which provides various information anytime and anywhere to enrich the people’s 
quality of life.
In this paper, at first, the structure and functions of CEMS are introduced. This system is consist of 
5 parts – data collection from user and linked DBs, transforming data into meaningful information 
for the policy makers, system-user interfacing via statistical tables and graphs and system 
maintaining. This system can be operated by the citizen participation through whole the process. 
With the help of GIS map and graphic interface, statistics of monitored data for both citizen and 
decision maker provided and after feed-back, they have affected on the behaviour of citizen’s 
energy consumption and related policy as well.
By the CEMS, energy consumption data of 124 agreed households were collected during 10 
months. Electricity, gas for heating and cooking, and water consumption meters were read 
automatically by the system and analysed. This showed that ~~
Even the effect of this system on CO2 emission could not be verified due to 10 months of data 
collection, this paper analyzed the energy consumption characteristics of households in Sejong 
City. The 394 households who willingly participated to this experiment were classified into 12 
groups by the number of family members and the size of unit area. Data of 10 months shows that 
small house and large family are saving energy than the opposite.
Keywords
Carbon emission monitoring system, CEMS, Household characteristics, Citizen participation, Sejong 
City, u-Service, 
1. Introduction
The Fourth Assessment Report of IPCC (Intergovernmental Panel on Climate Change) says that global 
surface temperature has arisen 0.74°C during the last 100-years (1906-2005) and this trend became 
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sharper than ever. It also warns more serious disaster if there are no immediate measures. It means that 
change in global CO2 emissions in 2050 should to be -85 to -50 percent of 2000 emissions to suppress 
the increase of surface temperature under 2.0 to 2.4°C. (IPCC, 2008) 
In the field of urban development also there are several efforts to achieve these common goals.  For 
example, Masdar city in Abu Dhabi, UAE is planned to rely entirely on solar energy and other renewable 
energy sources to be a sustainable, zero-carbon, zero-waste ecology and a car free city. (Foster + 
Partners) 
Korea ranked 10th largest energy consumption by 222 million TOE. The same ranking of its petroleum 
and electricity consumption are relatively high compared to the economic size of Korea. (IAEA, 2007) 
CO2 emission of Korea it 9th largest and occupies 1.7 % of total GHG emission in the world. 
To reduce CO2 emission, Korean government carried out various policies both in public and private side 
including ‘Carbon Point System’. Implemented by Ministry of Environment, Korean Government each 
household engaged themselves in this voluntary system. However, inconvenience of joining with web-
managed system and keying in own achievement by themselves resulted the low participation ratio. 
On the other hand, Korea Government has planned and developed a new city named Sejong City to 
move its major administration function from Seoul Metropolitan Area to a centre of its territory for regional 
balance. Sejong City is aiming a smart and sustainable future city based on ICTs technology. In this city, 
high-speed information network is installed which enable to provide U-City services anytime and anywhere 
in the city. The research team suggested more evolved ‘Carbon Point System’ which has automatic remote 
meter-reading and data treatment function. Linked with national and regional administration system, this 
system can identify socio-economic characteristics of households and physical characteristics of housing 
by sharing public data (with voluntary agreement of each household). 
The purpose of this paper is to introduce the development of CEMS (CO2 Emission Monitoring System) 
and the analysis result of 10 months of monitoring. Basic structure of the system with data flow and 
service map are presented with user interfaces. Besides CO2 emission behaviour from each kind of 
energy consumption were analysed by housing type and household group. 
We hope that the collected and processed data from this kind of system can help for decision of policy 
makers and urban planners. In order to provide useful data for decision makers and citizens, some data 
processing techniques which can show the CO2 emission status and trends via computer interface using 
GIS and statistical simulation are suggested. 
In addition to the support to decision makers, this kind of research can make the basis of green city by 
provision of information about CO2 emission to the citizen and finally it can enhance the competitiveness 
of not only the city but also nation.
 
2. Literature Review
2.1 CO2 Emission in Urban Region and monitoring
Most of CO2 is emitted by human activity. In the city where human beings are concentrated, it is a matter 
of course that the scale of carbon emissions is bigger than rural area. Even CO2 is emitted by many 
kinds of sources such as energy, waste treatment and even stock-farming, it is well known that more than 
84.3% of total CO2 emission is occupied by energy consumption. 
In the cities, the sources of CO2 emission are mainly differentiated to industry, transportation, household 
and waste treatment sectors. Small part of the total CO2 emitted are absorbed by plants in parks and 
forest and the remaining is the net CO2 in the city. (Fig. 1)
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Figure 1 Mechanism of carbon emissions in the city
In Korea, each household living in apartment1 produces CO2 approximately 3.6 tCO2 per year. CO2 
in household is generated to maintain the basic performance of the house and energy consumption 
everyday life. It is estimated that 53.5% of total CO2 emission is caused by heating and other 31.5% is 
by electricity consumption for home appliance and other electric devices. CO2 discharge by cooling in 
summer times occupies on less than 5% of total CO2 emission. (Cho and Lee, 2010)
Table 1 Energy consumption and CO2 emission by households
Category
Energy Consumption CO2  Emission National
CO2  EmissionTOE Rate(%) CO2 .eq Rate(%)
For Building 
Performance
Heating 2,846,270.0 68% 31,109,748.6 53.5% 5.2%
Cooling 566,550.6 3.0% 2,930,249.7 5.0% 0.5%
Lighting 566,550.6 3.0% 2,930,249.7 5.0% 0.5%
Warm Water 16,370.0 0.1% 52.023.9 0.1% 0.0%
Energy 
Consumption for 
Everyday activity
Home Appliances 3,542,998.8 18,8% 18,324,702.6 31.5% 3.1%
Cooking 1,346,280.0 7.1% 2,846,404.4 4.9% 0.5%
Total 18,885,020.0 100.0% 58,193,378.8 100.0% 9.7%
Source : Cho and Lee, 2010, p. 22
To collect energy consumption data and utilize it to policy making, many countries are eager to establish 
monitoring system and try to implement to energy management. In China, energy consumption monitoring 
system and energy-saving management system is developed for intelligent building based on the internet. 
(Wei and Li, 2011) Remote monitoring system is developed and implemented commercially in Singapore. 
(www.genergy.com.sg) A energy saving company in Singapore has invented a fully automated system 
that will allow building owners to monitor energy usage levels hour by hour without having to leave their 
desks. A national lab of USA is preparing a energy consumption data collecting system for metropolitan 
level cities such as Chicago or Beijing. This kind of system development is advancing from data gathering 
and processing to interfacing with users including decision makers. Fig. 2 shows a graphic interface of 
1  More than 60% of Korean people live in apartment type residence after 2010
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spatial activity and its CO2 emission in city region.
Figure 2 Monitoring of urban activity and CO2 emission in a city
Source : Choe, et. al. 2010
2.2 CO2 emission reduction policies and effects
In recent decade there are many CO2 reduction policies were suggested by national and urban level. 
Development of zero energy houses such as BedZed in UK is evolved to zero energy city - most recent 
and representative plan is Masdar newtown in Abu Dhabi, UAE. This 6.4km2 area city in the desert of 
middle-east will accommodate workplaces, colleges and special economic zone under the plan to achieve 
zero carbon, zero waste, sustainable transport, local and sustainable materials and food, sustainable 
water and natural habitats and wildlife. Without a huge investment, Korea government planned a carbon-
neutral city at centre of South Korea. Even there is no electricity car or energy self-supporting building, 
green area in Jungbu new town is 25% larger than other cities with water circulation system, bike paths, wind path and 
etc. to reduce CO2 emission.
In the existing cities, lots of urban energy saving policies were launched and implemented in many countries. In Korea and 
Japan, self-energy consumption auditing was enforced by government. Even energy consumption by household is 
not occupying too big portion than industry or transportation, household sector shows sensitive effect of 
campaigns or policies on reduction of energy consumption and CO2 emission. 
These 3 systems in Korea and Japan are similar in the target and incentives. Furthermore, these are 
operated by internet system without any information or statistics to participants except their own. After 
then the needs of more advanced system which can process data both for public and decision makers 
are arose.
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Table 2 Carbon point or millage system in Korea and Japan
Carbon Point Mileage Eco Mileage Eco Action Point
Agent Ministry of Environment,
Korea
Seoul Metropolitan 
Government, Korea
Ministry of Environment,
Japan
Implementation 2009 2009 2008
participant Residential, commercial, 
etc.
Homes, businesses, 
schools, etc.
Corporate, government, 
home, etc.
A standard amount Recent  two-year average Recent six-month 
average
CO2 emission reduction 
purchase products
Reward 10 gCO2=1point, (3Won) Reduction of 10 gCO2=1 
millage
Compensation period Quarterly Twice a year Every purchases and 
registration on PC or 
smartphone
Incentive Cash, voucher, waste 
bag, etc.
Points which can be used 
to buy eco-related items
Points exchangeable to 
eco-related items
Homepage www.cpoint.or.kr www.ecomileage.seoul.go.kr
Statistics information x x x
3. CEMS : CO2 Emission Monitoring System
3.1 Sejong City and CEMS
Sejong City is a newly developing administration city of Korea which will accommodate almost function 
of central government except presidential office and parliament. Overall area of this future oriented city is 
465 km2 and developing area is 72.91 km2 with the target population of 500 thousand until 2030.
This city is aiming world leading sustainable city with cutting-edge ICTs technologies. A comprehensive 
U-City (ubiquitous city) planning was established and information infrastructure including advanced UMS 
(urban management system) was installed for the future. To be a fore-runner in the worldwide conversation 
about going green, Sejong City is aiming at reducing 70% CO2 emission by 2030 and plans to replace 
15% of total energy usage with renewable energy. On the basis of well-equipped urban ICTs system 
automatic remote meter-reading and data treatment system for CO2 emission monitoring (CEMS) was 
suggested to keep pace with these long-run plan. Linked with national and regional administration system 
and its own urban management system, CEMS can measure the quantity of CO2 emission and identify 
its static and time-series characteristics by socio-economic and physical characteristics of household and 
housing. 
CEMS system can verify the consumption of energy sources such as electricity, gas, hot water and so on 
the automatic meter-reading system at administration center of residential complex and also make citizen 
possible to input their own conditions and situation which can effect. 
3.2 System Structure
The basic structure of CEMS is developed under the consideration of data sharing with existing UMS 
(urban management system). Fundamental data which can be provided by city council is not collected 
individually and designed to be linked with other systems to share the database. After getting household 
and building data by connection with other system, the platform (main processing system) can get energy 
consumption data from the automatic (remote) meter-reading system equipped in apartment property 
management office. This system collects energy consumption data of electricity, gas, water, and heating 
from the device installed in each household. In addition to the data collection and processing, data 
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provision to public and decision makers is another important part of the system. This is carried by user 
interface of system terminal or VMSs (variable message signs) at public spaces and others. Fig. 3 shows 
overall structure of CEMS which is consisted with linkage management, monitoring management, service 
management and A/S. 
Figure 3 Structure of CEMS
3.3 Functions and Interface
As a part of resident support system in Sejong City, total function of CEMS is as shown on Fig. 4. 
Functions for users are divided to 4 parts; introduction, CEMS service, Smart Card service and location 
information service. Among them, a part of introduction and CEMS service functions are fully related 
to CEMS while other functions are indirectly concerned the energy consumption monitoring. System 
managing functions are also consisted of 4 parts; operation management, CEMS management, smart 
card management and user management. Management function is controlling database linkage and field 
devices. Data processing for statistical analysis, one of the most important function, is one of the CEMS 
management function. 
Smart card system which is connected with CEMS system is conducting a supporting role for CEMS 
system. Each household can get point incentive which can be used for purchase of specified eco-related 
items such as waste bag (volume-rate garbage bag) via the smart card. 
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Figure 4 Functions of CEMS from user and manager side
Human-computer interface is one of the most meaningful factors of the system. CEMS provides 3 kinds of 
user-interfaces; basic data, cross-sectional data and time series data. Basic data interface is presenting 
and getting data by table format with which users can input their own data by themselves and get some 
information from it. 
Energy consumption by each sources and CO2 emission calculated by conversion factor are provided 
both in cross-sectional and time-series data. Cross-sectional data is expressed by table and graphics. 
GIS techniques are adapted to generate the information map as a result of data processing. Time-series 
data is normally expressed in graph format. Daily, monthly data and trends over year can be presented 
via graph. CEMS also offers statistical distribution of forecasted CO2 emission by calculation.
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Table 3 Interface of CEMS by main function
Type Screen Examples Screen Description
Basic data Socio-economic characteristics Table
Building area, households 
from A1 to C4 according 
to the groups classified by 
a total of 12 screens
Cross-
sectional 
Data
Carbon 
emissions by 
building
GIS-
based
The color indicates the 
home’s carbon emissions.
Carbon 
emissions by 
household
GIS and 
Table
The GIS and Table 
indicates the home’s 
carbon emissions.
Average 
Carbon 
Emissions 
(Daily)
GIS and 
graph
Time Series 
Data
Changes in 
temperature Graph
In conjunction with 
the National Weather 
Service showing monthly 
temperature.
Status of 
monthly 
usage
GIS and 
graph
 household’s electricity, 
water and gas usage 
showing.
Daily usage 
trends Graph
A household’s daily 
electricity, gas and 
water usage trends and 
averages for the graph
Regular 
distribution of 
consumption 
by source
Graph
Carbon emissions 
compared with a group of 
homes
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4. CO2 Emission Characteristics from CEMS Data Analysis 
4.1 Implementation of CEMS in Sejong City
CEMS which is implemented in Sejong City was designed by UCRC2 and developed by Samsung SDS 
by the order from MACCA3. Compared to prior 3 systems in Korea and Japan, this system has its own 
advantage of remote meter-reading and statistical analysis function. Electricity, water and gas consumption 
data of agreed households were collected to be dealt with. Participants were rewarded by their reduction 
of CO2 emission by eco-points by which waste bag can be bought. The map of implemented site is 
shown on Fig 5. Total number of households living in this site is 901 in 11 buildings. Survey groups were 
classified by the size of housing unit and number of family. Groups by the area and family size were list 
on Table 4.
Figure 5 Implemented site, A-2 Bl. Of First Village, Sejong City
Among 607 target households, 124 families were agreed to participate CEMS monitoring during the 
preparation period. The private data of participants were obtained from linked database including 
personal and house information. Not only the private data collected by remote meter-reading and system 
linkage, public data such as weather information from KMA (Korea Meteorological Administration) and 
other related agency. 
2  Ubiquitous City Research Cluster, Hanbat National University
3  Multi-functional Administrative City Construction Agency (http://www.happycity.go.kr/)
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Table 4 Groups of survey participants
Group Group Description No. of Households Participants
A1 59㎥, 1~2 person 85 households 4
A2 59㎥, 3~4 person 7
B1 84㎥, 1~2 person 
274 households 
14
B2 84㎥, 3~4 person 27
B3 84㎥, 5 person and more 12
C1 102㎥, 1~2 person 
248 households 
10
C2 102㎥, 3~4 person 34
C3 102㎥, 5 person and more 16
4.2 CO2 Emission of All Surveyed Households
The survey by CEMS in Sejong City showed different energy consumption characteristics by family size 
and floor area of their house. As family size and house area increase, more energy consumption is 
detected. It is assumed that residents of higher income have more energy consuming life-style. However, 
as to the water consumption, A2 group ranked at highest position. It is because that the average age of 
household members living in smaller house are relatively younger than other groups who use more water 
by their everyday activity such as playing in the park and so on. In the survey area, gas is used only for 
cooking.  This result means that people living in biggest house are normally cooking less than other group 
caused by outside purchase or western style meal.
Table 5 Average daily energy consumption by group
Group Electricity(Kwh) Gas(m3) Water(m3)
A1 7.25 0.12 0.28
A2 7.75 0.21 0.57
B1 8.24 0.20 0.33
B2 9.25 0.18 0.40
B3 9.28 0.26 0.53
C1 8.60 0.13 0.36
C2 9.00 0.18 0.41
C3 9.84 0.24 0.49
The energy consumption and CO2 emission of surveyed households in Sejong City for 9 months show 
meaningful figures. Even though there was no data during winter season when energy consumption is 
relatively higher due to heating, data of other seasons indicate interesting results. Daily average electricity 
consumption shows slight variations by month and the peak in August. It is presumed that change of life-
style caused the variation of monthly energy consumption. For example, increase of artificial cooling in 
summer season during recent few decades made the usage of electricity rise suddenly. Gas consumption 
is stable than other energy sources while water consumption is very high in summer season. In this area 
gas is not an energy source for heating and used for cooking only. In the other hands, water usage is also 
higher in summer season.
Besides the amount of energy consumption, Table 7 shows the average CO2 emission by each energy 
sources. Among total CO2 emission by household, electricity accounts for more than 85% (max. 89.0%) 
while gas and water share approximately 10% and 3% respectively. Total CO2 emission curve follows 
that of electricity which dominates the total CO2 emission. This result says that gas is 3 times important 
than water in CO2 emission while electricity is more than 27 times than water.
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Table 6 Monthly energy consumption (unit: Kwh, m3)
　 Feb. Mar. Apr May. Jun. Jul. Aug. Sep. Oct.
Electricity 7.62 9.11 8.68 8.34 8.62 9.98 10.83 8.34 8.45 
Gas 0.16 0.20 0.19 0.18 0.19 0.21 0.18 0.20 0.20 
water 0.21 0.29 0.30 0.31 0.36 0.41 0.39 0.34 0.31 
Table 7 Average carbon emissions by energy sources (unit: gCO2)
　 Feb. Mar. Apr May. Jun. Jul. Aug. Sep. Oct.
Electricity 3443.60 3839.81 3682.69 3539.45 3661.51 4237.05 4612.38 3548.03 3597.78
Gas 380.56 457.71 427.62 405.26 431.15 462.53 414.10 441.80 440.53
Water 99.16 123.15 125.02 133.82 152.93 172.76 167.55 144.97 134.24
Sum 3923.31 4420.67 4235.33 4078.52 4245.59 4872.34 5194.04 4134.80 4172.55
Figure 6 Monthly trend of CO2 emission by energy sources
4.3 CO2 Emission by Household Characteristics
Table 8 indicates monthly CO2 emission by family size and energy sources. This says that households of 
5 person and more family members consume much more electricity in spring  and autumn season while 
similar to other groups in summer. This is assumed that the relationship between age of family members 
and their needs for energy consumption. 
In gas consumption, households with 5 and more members showed much higher gas consumption during 
all the year. However groups of 1-2 family and 3-4 family revealed only small gap in gas usage. It can be 
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said that households which have many family members take it as an economic burden to have their meal 
outside. 
Water usage showed very normal consumption trend during year by number of family members. Only in 
high summer season, 3-4 person family and 5 and more person family consume similar quantity of water. 
Table 8 Monthly CO2 emissions by family size and energy sources
Feb. Mar. Apr May. Jun. Jul. Aug. Sep. Oct. avg.
Electricity
1~2Person 3233.50 3565.38 3422.11 3307.05 3371.51 3757.43 4321.94 3277.07 3195.53 3487.49
3~4Person 3421.90 3771.13 3633.09 3487.74 3652.20 4402.74 4711.50 3592.15 3608.00 3803.65
5 and 
more 3707.54 4286.30 4077.83 3910.68 3985.70 4317.15 4663.94 3717.90 3989.20 4068.35
avg. 3443.60 3839.81 3682.69 3539.45 3661.51 4237.05 4612.38 3548.03 3597.78 　
Gas
1~2Person 353.88 375.23 382.77 370.92 358.77 372.62 317.54 368.72 338.89 360.12
3~4Person 345.56 424.71 401.58 382.51 425.01 461.70 416.46 407.91 413.60 409.30
5 and 
more 494.09 622.65 539.74 498.15 521.67 557.86 508.29 602.92 613.74 552.21
avg. 380.56 457.71 427.62 405.26 431.15 462.53 414.10 441.80 440.53 　
Water
1~2Person 79.23 90.36 100.64 111.15 118.99 146.75 129.41 115.33 95.91 109.99
3~4Person 97.44 121.63 122.46 128.50 151.89 175.28 178.19 144.87 135.69 139.63
5 and 
more 123.37 159.88 156.75 170.70 190.76 193.40 180.32 175.96 170.34 169.35
avg. 99.16 123.15 125.02 133.82 152.93 172.76 167.55 144.97 134.24 　
Figure 7 Monthly CO2 emission from electricity consumption by family size
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Figure 8 Monthly CO2 emission from gas consumption by family size
Figure 9 Monthly CO2 emission from water consumption by family size
4.4 CO2 Emission by Housing Type
From Table 9 to Fig 12, there listed the sensed results on CO2 consumption by floor area of each 
energy sources. As to electricity consumption, houses of middle (84m2) and large (102m2) floor area 
showed almost difference while small houses (59m2) consumed evidently small quantity. Regarding gas 
consumption, it is very difficult to find out distinction between house groups of floor area. On the other 
hand, water usage shows unexpected figure. Smaller the house size, much consumption of water reported. 
Especially smallest floor size apartments which normally expected to have smaller family members spent 
much water. This is assumed that it is because of baby or children. 
These results say that campaign for electricity reduction should be targeted towards middle and large 
size house especially during summer season. About water consumption, seasonal policy will be very 
effective. Above of all, policies on CO2 reduction should be concentrated to diminish the use of electricity 
which emits more than 85% of CO2 by households.
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Table 9 Monthly CO2 emissions by floor area of house and energy sources
Feb. Mar. Apr May. Jun. Jul. Aug. Sep. Oct. avg.
Electricity
59m2 3220.41 3150.78 3057.10 3023.83 3183.08 3494.08 3878.39 2930.23 2987.89 3208.07
84m2 3637.94 3878.50 3727.54 3506.97 3620.56 4318.12 4770.90 3428.59 3512.46 3813.78
102m2 3311.69 3935.51 3759.03 3664.76 3787.49 4302.75 4606.83 3770.51 3788.14 3878.11
avg. 3443.60 3839.81 3682.69 3539.45 3661.51 4237.05 4612.38 3548.03 3597.78 　
Gas
59m2 338.67 413.64 397.87 448.53 434.42 453.65 367.45 347.74 307.56 390.51
84m2 427.32 480.02 459.92 440.97 447.61 469.92 430.58 462.52 463.49 454.01
102m2 346.57 446.05 404.16 365.11 415.75 457.54 407.99 440.71 444.69 415.05
avg. 380.56 457.71 427.62 405.26 431.15 462.53 414.10 441.80 440.53 　
Water
59m2 124.07 139.71 144.37 163.59 175.45 175.24 169.11 154.69 145.01 154.71
84m2 103.35 121.81 124.04 136.33 151.04 169.82 151.05 136.59 126.16 135.84
102m2 90.68 121.22 122.29 126.01 150.43 174.95 182.09 150.69 139.49 139.86
avg. 99.16 123.15 125.02 133.82 152.93 172.76 167.55 144.97 134.24
Figure 10 Monthly CO2 emission from electricity consumption by floor area of house
577
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Figure 11 Monthly CO2 emission from gas consumption by floor area of house
Figure 12 Monthly CO2 emission from water consumption by floor area of house
These findings are summarized and statistically processed to be sent to each participants and decision 
makers. Together with data from other agencies and metered by itself, CEMS creates useful graphs and 
figures for policy direction. Figure 13 is system-fitted normal distribution graph of gas consumption by 
each group. 
Figure 13 Fitted normal distribution curve of gas consumption by group
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5. Conclusions
Sejong City, Korea is trying to be a world leading green city through convergence of ICTs and U-City 
services to maximize citizen’s utility in the future. The research team have suggested and developed 
wide range of CO2 monitoring and data utilizing platform to apply in Sejong City on the linkage with UMS, 
GIS and other urban information system. CEMS tried to collect data from individual households who 
participated voluntarily and give back the data to household to promote their involvement and provide it 
to public to be helpful to the policy implication as well. For this, system structure which considered the 
linkage with UMS and automatic meter-reading devices is designed together with data processing and 
interface units. 
Basic data collected automatically from 124 households of different family size and floor area living in 
Sejong City showed meaningful clues for future policy direction. For example, gas consumption has little 
gap through seasons while water showed opposite feature. Above of all, main policy target should be 
electricity consumption of middle and large floor area house especially for cooling in summer season. 
Additionally CO2 reduction policy should be established with the consideration of household character 
such as income, age of family members and so on.
CEMS still has the expansion possibility of monitoring CO2 emission by car and other industrial activity 
and reducing CO2 emission by using bicycle or public transportation mode. The highest meaning of 
CEMS is the attempt to link various UMS in a city and develop new U-service by convergence of data 
on a same platform. Development both in factor technology and physical application linked with existing 
UMS can promote the spread of U-Eco City in the future
References
1  Cheong, C., J. Kim, S. Kim, T. Kim, S. Leigh. Evaluation on the Energy Reduction Strategy of Residential 
Buildings in Seoul, Korea, Journal of Architectural Institute of Korea. 2009. 25(11) 323-331
2  Cho, Sang Kyu and Jin Min Lee. The policy directions for apartment design mitigating greenhouse gas emissions, 
2010. AURI (Architecture and Urban Research Institute of Korea)
3  Choe Yoon, M. Jang, Sung-Ah Kim. System Design for a Urban Energy Monitoring and Visualization Environment 
Using Ubiquitous Sensor Network and Social Sensor Networking, Journal of Korea HCI Association. 2010. 5(2) 
7-14
4  Foster + Partners Homepage, http://www.fosterandpartners.com/projects/masdar-development/
     (accessed on 11 June, 2013)
5  IPCC (Intergovernmental Panel on Climate Change), Climate change 2007: Synthesis report. Contribution of 
Working Groups I, II and III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change 
[Core Writing Team, Pachauri, R.K and Reisinger, A. (eds.)]. Geneva, Switzerland, 2007
6  Kim, Hong-Bae and Jae-Koo Kim. Calculating carbon dioxide emissions in the city and key sectors for low-carbon 
city, Journal of Korea Planner’s Association. 2010. 45(1). 35-48
7  Kim, Y, W. Hong, Y. Seo and G. Jeon. A study on the electricity consumption propensity by household members 
in apartment houses. Journal of Korean Housing Association 2011; 22(6): 43-50
8  Lee, Eubong. A comparative regulatory study on action points programs for carbon emission reduction in Korea 
and Japan – Eco-Action Point Guideline (Japan) ver 1.0 -, 2011. Korea Legislation Research Institute
9   MACCA. Final report of the Development of Carbon Emission Monitoring System. 2011
10  Ministry of Environment, Korean Government. Energy use in your home. 2011
11 Pae, M, E. Lee, E. Park, D. Kim, J. Kim and S. Jo. Literature review of technologies and energy feedback 
measures impacting on the reduction of building energy consumption. Proceedings of the Conference of Korean 
Institute of Architectural Sustainable Environment and Building System. 2008. 125-130
579
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
12 Pae M. Invigorate strategies of carbon point system in local governments, Regional Policy Research, 2011. 
22(2). Pp 91-104. Chungbuk Development Institute
13 Wei, Chuyuan and Yongzhen Li. Design of energy consumption monitoring and energy-saving management 
system of intelligent building based on the internet of things, Proceedings of 2011 Conference on Electronics, 
Communications and Control (ICECC), pp. 3650 – 3652, Sept. 2011, Zhejiang, China, IEEE. 
580
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
THE ROUTE CHOICE OF CHINA’S LOW-CARBON ECONOMY IN THE PERSPECTIVE OF 
KNOWLEDGE CITY
Wang Zhi-zhang1 Wu Ling1,2 Tan Xia3
 1School of Economic & Management, Southwest University, Chongqing 400715, P.R.China.  2School of 
Politics & Public Management, Shandong University, Jinan 250100, P.R.China.
 3School of Management, Chongqing Technology and Business University, Chongqing40067, P.R.China.
Corresponding Email: buddykingw@gmail.com
In response to climate change, low carbon even zero carbon has been reached a consensus for 
many countries as a strategic development method, which aims at reducing the carbon emission 
of human development both in economic aspect and social aspect. Most cities across the world 
are exploring to develop the low-carbon city. And Knowledge City as a new idea in the 21st century 
is key approach to realize the low-carbon economy. This paper investigates the relationship 
between Knowledge City and the Low-Carbon economy, explores reasons of choosing Knowledge 
City to realize Low-Carbon economy and gives some suggestions to push the process of urban 
transformation to Knowledge City. This paper also makes a potential contribution to theoretical 
and practical guidance for China to develop the low-carbon economy, and to achieve sustainable 
development in China.
Keywords:
Knowledge City; Low-Carbon Economy; Sustainable Development; Urban Transformation; Strategically 
Burgeoning Industry
1. Introduction
Climate change in relation to global sustainable has become one of the biggest challenges to the human 
beings in the 21st century. But Cities are recognized as the center of human’s economic activities, which 
emitted greenhouse gas, accounting for around 75% of the total in the whole global. Therefore, the key 
approach of solving the climate change is to advocate the low-carbon economy in cities.
China is the largest developing country with the average GDP 10% for recent decades, which also causes 
severe environment pollution. Taking steps for China to explore an environment-friendly approach is 
very urgent. Knowledge City meets the requirements of urban development in Western countries that 
are entering the post-urbanization. “It lets knowledge as renewable resources, so as to foster new 
economic development model basis” [1], and “promotes the city development by encouraging continuing 
creating, sharing, evaluation, renewal and updating knowledge”[2]. Therefore, the research investigates 
the inner relationship between Knowledge City and low-carbon economy in China, analyzes reasons of 
choosing Knowledge City as a way to develop low-carbon economy, and explores the steps of developing 
Knowledge City.
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2. Results and Discussion
2. 1 Relationship Between Knowledge City And The Low-Carbon Economy In China
(1) Inner Relationship Between Concepts
The concept of “Low-carbon economy” was first written by Rachel who described a vivid picture in this 
book that we were suffering a disaster because of using too much pesticide. From then on, human beings 
are trying to explore ways not only to facilitate economic growth but also to protect the environment. 
Feng and Niu (2009) believed that “The Low-Carbon Economy in China is a generic terms of low-carbon 
development, low-carbon industry, low-carbon technology, low-carbon lifestyles etc., which characterizes 
as low power consumption, low emission and low pollution in order to achieve the economic and social 
development sustainability. The essence of the Low-Carbon Economy is to enhance the using of energy 
efficiently, to implement the regional development cleanly, to promote the product low-carbon development 
and to maintain the global ecological balance [3].”
Knowledge City is one of theoretical outcomes, which is based on the knowledge development in order 
to promote the economic growth, accelerate the urban transformation, improve core competitiveness of 
cities and achieve sustainable development. 
(2) Consistent Purposes
The purpose of low-carbon economy is to achieve sustainable development in economy and society and 
to realize ecological environmental protection at the same time, by applying for clean energy, low-carbon 
technology, develop low-carbon industry and advocate low carbon consumption and lifestyles, which 
depends on knowledge and technological innovation. For the purpose of Knowledge City, it focuses on 
expansion knowledge capital and exploration of existing resources in the city by application of “innovation 
engine”. The features of a successful Knowledge City is sharing knowledge, being based on knowledge, 
having public library network system, global knowledge network, communications technology, cultural 
service facilities, higher level of reading ability and span for citizens, ect.. 
Low-carbon economy emphasizes on the optimal allocation of urban economic space and realizes the 
adjustment of industrial structure and economic growth pattern by the new way of economic growth and 
newly-emerged industries. But Knowledge City focuses on the harmony of social space and cultural 
space, besides urban economic space, and “emphasis on information, the importance of knowledge, 
resources environment, quality infrastructure, multi-cultural tolerance and inclusiveness, flexibility, 
efficient and transparent government, and the interaction between human capital.”[4] 
Therefore, Knowledge City is the best carrier of low-carbon economy based on knowledge. The rapid 
growth of low-carbon economy can improve the quality and core competence of the Knowledge City. 
(3) Knowledge City Standing For Low-Carbon Economy
Knowledge City is “a city that cultivates knowledge in purpose” [5], and that encourages to cultivate 
knowledge, innovate technology, conduct scientific research and enhance creativity in the process 
of knowledge economy and social development” [6]. Since 1990’s, some cities have transformed to 
Knowledge City by developing knowledge-based industry, transforming patterns of economic growth, 
such as London, New York, Singapore, Munich, Seoul etc. These cities can be transformed from the city 
which is famous for politics, economic, finance, fashion, culture, tourism, education, good environment, 
technology etc. into cities not only becoming the most competitive city across the world, but also being 
“magnetic” global cities with high quality of lifestyle. Therefore, the global successful knowledge Cities 
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stand for the low-carbon economy with characterizing of creativity and sustainability.
2. 2 Reasons Of Choosing Knowledge City To Realizing Low-Carbon Economy
In order to balance economic growth and low-carbon transition, Knowledge City is the best way for 
cities to apply, which will facilitate economic growth and keep environment sustainable development by 
deploying knowledge.
(1) Knowledge City As A Requirement And An Opportunity To Develop Low-Carbon 
Economy
Developing economy and society in cities depends on the industry structure and patterns of economic 
growth. In order to transform the industrial structure and patterns of economic growth under fierce global 
competition, the Low-Carbon Economy is the only way to choose for cities. Only in this way, can we build 
a resource-saving, environmentally friendly, economic quality, innovation, and harmonious society.
Chen (2009) regarded that urban transformation, in essence, is to change and improve the city structure 
which includes economic structure, social structure and spatial structure. Therefore, in the process of 
transforming into Knowledge City, it in essence applies knowledge capital instead of traditional patterns of 
economic growth with natural capital. Furthermore, the citizens in the Knowledge City have high standard 
for themselves. The value of the Low-Carbon Economy spreads across the city and citizens will comply 
with it very well in their lives. In addition, the Knowledge City is a “knowledge-first” city. The urban public 
space is significant for knowledge innovation, sharing and exchanging. 
In a word, during the process of urban transformation into a Knowledge City, some original cities must are 
confronted with restructuring industrial structure and changing patterns of economic growth, which will 
create a good opportunity for developing Low-Carbon Economy China.
(2) Knowledge City Aiming To Enhance Newly-Emerged Industry 
Newly-emerged industries are required by the Low-Carbon Economy. Compared to high-carbon industries, 
the low-carbon industry refers to obtain maximize economic benefits from with resources which are low 
carbon emissions or zero emissions. In order to meet the requirement of low-carbon economy, China 
proposed a strategic to focus on “technology intensive, knowledge-intensive and talents, intensive high-
tech industries [7]”, which directs the way of future industry and economic development.
Knowledge-based industry is the economic basis and driving force of Knowledge City, which will facilitate 
the city’s competitiveness and realize social and economic sustainable development by increasing 
the knowledge content, adjusting and optimizing industrial structure. Taking London and New York for 
example, they adopted new knowledge and technology to transform traditional labor-intensive industries 
and high-polluting industries and give priority to develop the low-carbon economy. Nowadays, the 
knowledge industries account for more than 90% GDP in those cities.
(3) Knowledge City Increasing Environmental Capital 
Environmental capital plays an important role in the low-carbon economy. In order to improve the city’s 
competitiveness, environment should be recognized as a form of capital to facilitate economy growth and 
society progress. However, environment can provide clean water and pleasure flowers to human and can 
absorb pollutants as well. As Salageding said “whatever natural capitals consumed are not benefits but 
consumption.” So we can draw many lessons from the “ecological footprint”.
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Nowadays, one of assessments for a “magnetic” city is environment capital. “Knowledge City is an 
integrated city, which plays a role of Science and Technology Park. It is livable for all citizens as well [8]”. It 
attracts and retains local and foreign knowledge workers not only by beautiful and comfortable environment 
but also by applying innovative way to use environmental resources and reduce environment pollution. 
Taking Pittsburgh for example, it was serious environment pollution, famous for steel. But after applying 
the strategy of Knowledge City since 1990s, it has changed in environment and urban transformation. So 
hundreds of thousands knowledge workers are working here each year. Therefore, Pittsburgh gives China 
a good example because there are one-third cities in China staying the same situation as Pittsburgh.
(4) Knowledge City Improving Self-Innovation Low-Carbon Technology
Both Knowledge City and low-carbon economy emphasize the knowledge industry and application 
of knowledge and technology innovation to “cultivate knowledge” purposely, so as to enhance the 
competitiveness of the city, and achieve sustainable development.
The key factor for cities to improve the competitiveness is self-innovation low-carbon technology. The 
self-innovation generally includes original innovation, integrated innovation and digestion and absorption 
innovation [9]”. The Stern Review noted that realizing the aim that carbon emissions will increase by less 
25% from 1990 to 2050 in developing countries mainly depends on finance and technology. Therefore, it 
can be seen that self-innovation plays a key role in the development of low-carbon economy. It is also the 
key tool for China to meet the global requirements of carbon emissions.
The theory of Knowledge City was derived from self-innovation in last century. The former U.S. President, 
Bill Clinton said, knowledge economy is an economic based on science and technology, focused on 
innovation, driven by the spirit of adventure. Most of products in knowledge economy are high-tech 
products and services. The updating cycle is rather short and it also needs various forms of products. 
Therefore, the body of innovation is enterprises and they need to obtain the core technology in this area 
through continuously self-innovation and then to enhance the competitiveness in this field. 
2. 3. Approaches Of Transformation To Knowledge City In China
The administrator of United Nations Environment Program pointed out that the success of nations 
depends on the success in cities. The Knowledge City and Low-Carbon Economy are mutual relationship 
in restructuring industry structure and promoting the transformation of patterns of economic growth, 
which offers a comfortable, safe and beautiful living environment for citizens and plays an important 
role of enhancing the competitiveness of cities and maintaining the sustainable development of cities. 
Therefore, faced with the deterioration global climate and urban transformation, China must combine the 
construction of Knowledge City with the development of low-carbon economy and choose Knowledge 
City to lead the way of low-carbon economy in China.
1) Responsibilities Of Governments
The strategic development plan plays a determinative role in success of construction of Knowledge City 
and urban transformation. Therefore, urban governments should, firstly, keep the value of low carbon 
economy in the whole process of the development of Knowledge City. Secondly, to make a special plan for 
developing the low-carbon economy, establish quantitative criteria of carbon emissions encourage low-
carbon technology innovation and issue evaluation standard indication for low-carbon economy industry. 
Thirdly, to establish developing plans for low-carbon industry and take the restructuring of low-carbon 
industrial into account in the restructuring plan of knowledge industrial structure. Fourthly, to distribute the 
urban spatial structure rationally with the value of low-carbon economy to distinguish functions in cities
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2) Readjustment The Industry Structure 
The industrial structure in China is not irrational, because the industry accounts for a large proportion 
but the service industry lags behind, which leads to some problems such as large energy consumption, 
environmental pollution, and low economic benefits. Therefore, China must adjust the industrial structure, 
optimize and upgrade industrial structure.
Low-carbon economy is a low-consumed, low emitted economic model. The main way of realizing low-
carbon economy is low-carbon industry. And in fact, the knowledge industry belongs to the low-carbon 
industry. Therefore, There are several ways to adjust industry structure. Firstly, to develop education 
and scientific research. Educational and scientific institution are key sectors to create knowledge, apply 
knowledge, training knowledge workers and is the foundation of improve the proportion of knowledge-
based industries. Secondly, to develop service industry. The service industry has a great impact on 
economy because of covering a lot of sectors, which is an important part in knowledge-based industries. 
Thirdly, to promote the newly-burgeoned industry. It is not only less resource consumption, less pollution, 
but also full with intensive knowledge, which plays an important role in raising the proportion of intellectual 
property, and changing the patterns of economic growth in China.
3) Social Participation
Self innovation is the process of a state, enterprise on their own strength to master the core technology, 
and core technology. The key to construct the Knowledge City and develop low-carbon economy is to 
improve the overall self- innovation capacity for the country, enterprises, and individuals. Knowledge 
City stress the importance of innovation to “purposefully cultivate knowledge”, to develop and strengthen 
knowledge-based industries. 
Therefore, China needs to establish a system of self innovation. For governments should create hard 
and soft environment and issue policy for self innovation, invest finance, human resources, information 
in self innovation ect.. The enterprises should take participate in innovation activities, develop new 
products and innovation, attract domestic and foreign high-end technical staff, introduce and absorb 
foreign advanced technology. And the scientific research institutions should cultivate innovative talents, 
combine the practice with new knowledge and new technology and conduct research projects from 
governments and enterprises to convert patented technologies into social wealth and to service the low-
carbon economy.
4) Raising The Public’s Awareness
Citizens in China have less understanding regarding the idea of Knowledge City and Low-carbon Economy 
and also do not know their concepts, significance and necessity. Therefore, In order to raise the public’s 
low-carbon awareness and to take action to protect our environment, the publicity by newspapers, internet, 
television and other media should be reinforced, which will deepen citizens cognition to Knowledge City 
and Low-carbon Economy and understand the hazards of climate change. 
Governments and citizens also should work together, so that we can make Knowledge City from the idea 
into reality. Firstly, citizens fully support policies, regulations and strategic planning about constructing 
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Knowledge City and developing the low-carbon economic. Secondly, citizens comply with the guidance 
of “resource-Efficient and Environment-Friendly, Low Carbon-Oriented Society [10]”. Specifically actions 
in the following: Firstly, changing the citizens’ lifestyle; Secondly, changing the patterns of consumption 
and promoting construction of saving society; Thirdly, changing the way of citizens participating in politics 
and guaranteeing citizens have power to express their opinions about low- carbon policies, rules and 
regulations.
3. Conclusion
In the process of developing low-carbon economy, China should choose the approach of Knowledge 
City and combine Knowledge City with the low-carbon economy. And urban governments, companies, 
citizens should take their own responsibilities for the construction of Knowledge City and the development 
of low-carbon economy.
References
1 Zhang, Li., Lan, Jun(eds.) (2005), “Building Knowledge City: An Economics Consideration” , Science & Technology 
Progress and Policy, July, pp. 181. (in Chinese).
2 Koatas, Ergzakis., KOATAS, Metaxiotis., and JOHN, Psarras(eds.) (2004), “Towards knowledge cities: conceptual 
analysis and success stories”, Journal of Knowledge Management, Volume 8, Number 5, pp. 5-15.
3 Feng, Zhi-Jun., Niu, Wen-Yuan(eds.) (2009), “Low-carbon economy and scientific development”, China Soft 
Science, Number 5, pp. 13. (In Chinese).
4 Richard, Florida (2005), The Flight of the Creative Class: The New Global Competition for Talent, London: 
HarperBusiness. 
5 Andrew, Henley (2003), Knowledge Management Conference, Annual 2-Day Conference, UK: Henley Management 
College. 
6 Margaret, Haines (2004), “London as Knowledge City”, Summary of meeting at CILIP headquarters, pp.122-125.
7 Wang, Zhong-Hong., Shi,Guang(eds.) (2010), “Development the strategic of emerging industries to promote the 
adjustment of industrial structure”, China development observation, pp. 13. (in Chinese).
8 Tan, Yigitcanlar., KEVIN, O’Connor., and CARA, Westerman(eds.) (2008), “The making of knowledge 
cities:Melbourne’s knowledge-based urban development experience”, Cities, Number 25, pp. 70.
9 Yang, Qi-Quan., Wu, chen, and Gao, Chang-Lin(eds.) (2006), Innovation·National Competitiveness·Urban 
Competitiveness, http://theory.people.com.cn. (In Chinese).
10 Commission on sustainable development strategy of China Academy of Sciences (2009), China Sustainable 
Development Strategy Report 2009, China’s Approach towards a Low Carbon Future, Beijing: Science Press. 
(In Chinese).
*Sponsored by Major research projects of the Ministry of Education of P.R. China: A Research of How to improve 
social service ability of philosophical and social sciences (No.10JZDH005) AND Key Project of National Social 
Science Fund: Research of Development of inclusive growth model for continuous destitute areas in poverty 
alleviation (No.12ASH004）
1.Wang Zhi-zhang (1956-), Male, Professor, Research Interests: Urban Sociology and Knowledge City, Tel: 
13883529857, Email: buddykingw@gmail.com
2.Wu Ling (1985-), Female, Research Interests: Public Policy ect., Email: wulingsdu@hotmail.com
3.Tan Xia (1985-), Female, Research Interests: Urban Sociology ect., Tel: 13983496395, Email: tan2xia@163.com
586
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
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ENVIRONMENTAL EFFECTS OF BICYCLE SHARING SYSTEMS IN BIG THREE SYSTEMS OF 
KOREA
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This paper analyzes the roles of bicycle sharing systems(BSSs) in urban transportation and 
estimates the environmental effects in three systems–NUBIJA(Changwon city), FIFTEEN(Goyang 
city) and TASHU(Daejeon city)- of Korea, based on operation data from the operation centers 
of the systems,  line surveys and intercepted interview for users’ behavioral data. The results 
show that there were several differences among cities including two times of average daily trip 
numbers per bike among three systems. We confirmed that the differences are resulted from the 
roles of the BSSs in transportation system and the different environmental effectiveness. One 
of three systems’ significant role as a transportation mode  is supported by direct and indirect 
indicators such as trip purpose, replaced transportation modes and usage rate by users’ age, 
time of a day and day of week. We also measured monetary value of the GHG emissions and 
air pollution reduced by three BSSs employing computation algorithms. Basically, the minimum 
environmental monetary value is over 4,800 dollars per bike per year in three BSSs of Korea and 
it is same as almost three times of each operational cost. Especially, Nubija, which utilizes for 
utilitarian trip purposes and replaces personal automobile in a higher rate, demonstrates the 
highest environmental monetary value for reduction effects of CO2 and air pollution. In other 
word, One bicycle of BBS of Changwon produce same as amount of 6,649 dollars per year. 
Keywords
BSS(Bicycle Sharing System), Operation and behavioral data, Role in transportation system, Effectiveness, 
GHG and air pollution.
1. Introduction
1.1 Purpose and Background
The basic premise of the bicycle sharing system(BSS) is smart and sustainable transportation. They 
differ from traditional, mostly recreational bicycle rental services, in the following ways:
‧ BSS can be rented at one location and either returned there or at another location;
‧ BSS provides fast and easy access;
‧ BSS has diverse business models;
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‧ BSS makes use of applied technology (smart cards or mobile phones; and BSS is often accepted as a 
part of the public transport).
These “smart” BSSs provide the missing link between existing points of public transportation and desired 
destinations, offering a new form of mobility that complements the existing public transport systems 
(Midgley, 2009). It also increases mode choices, promotes private bicycle use, and ultimately contributes 
to the promotion of community social interactions and livable cities (Quay Communications Inc, 2008). 
Due to these advantages, BSSs have emerged as a viable new transportation mode for urban trips 
(Lee, et. al. 2012) and expected to reduce automobile trips and consequentially, greenhouse gas (GHG) 
emissions. 
As of May 2011 there were around 375 BSSs in an estimated 204 cities around the world, made of an 
estimated fleet of 236,000 bicycles. 
Figure 1. Growth in BSSs and fleets 2000-2010
Source : Midgley(2011)
Although hundreds of BSSs are supplied and expanding around the world, the history is relatively short, 
and there is lack of understandings on users’ behavior. This new form of public transportation system has 
a different role of transportation from conventional public transportation modes. It also brings positive 
environmental effects because of its operational and regional characteristics. However, many cities 
considering BSSs would suffer from limited information because of its short experience and uncertainty of 
its characteristics and effects. The lack of information prevents many cities from implementing BSSs that 
require high  construction and maintenance costs. Still now, none of the existing bicycle sharing system 
has turned a profit, and most rely on government subsidy or private donation to sustain their operations 
(Jia Shu et al, 2010). In this point of view, role of BSS in their transportation system and quantifying 
of environmental effects is important because most of cities adopted BSS emphasize economic and 
environmental effects. 
Therefore, the purpose of this study is to review the role of BSSs in transportation system and to measure 
the environmental effects of BSS for appraisal of utility of BSS projects through analysis of operational 
and survey data in three cities, which have the longest history in Korea. 
1.2 Data Collection and Methodology
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This paper analyzes the users’ behavior of bicycle sharing system (BSS) focusing on three cities, 
Changwon, Goyang, and Deajeon, which have firstly implemented BSS in Korea. The data used for this 
paper was collected from two sources, BSS operation databases and user surveys. 
BSS operation databases were collected by  operation center. Three BSSs implemented global positioning 
system (GPS) and Radio Frequency Identification (RFID) chips to all of their bicycles. They make it 
possible to update the check in/out data at each station in real time. These databases include the data 
related with users such as gender and age, and the data about operation of BSS such as checking in and 
out time of a day and day of week, number of check in/out, location of check in/out, and the duration. The 
operation data for the BBS of Changwon, Nubija, includes three different time periods, January 1, 2010 to 
December 31, 2010, September 5, 2011 to September 11, 2011, and October 3, 2011 to October 9, 2011. 
During these time periods, bicycle was used 2,232,995, 27,248, and 30,969 trips respectively. The data 
for Goyang’BSS, Fifteen, includes the usage data of 171,670 trips from October 1, 2010 to October 31, 
2010. In the case of Daejeon (Tashu), its data includes 40,942 trips of bicycle usages from July 25, 2010 
to August 30, 2010. In addition to these, monthly operation statistics was extracted from the operation 
centers. 
Table 1 Operation data for analysis 
Changwon Goyang Daejeon
Name of BSS Nubija Fifteen Tashu
Periods of data collection
Jan 1 to Dec 31, 2010
Sep 5 to Sep 11, 2011
Oct 3 to Oct 09, 2011
October 1 to
October 31, 2010.
July 25 to August 30, 
2010
Trips
2,232,995
27,248
30,969
171,670 40,942
The user survey data was also used for this paper. The survey data was designed for measuring users’ 
travel behavior. Changwon and Daejeon conducted online surveys targeting their members in October, 
2010 and March, 2010 respectively. Goyang collected the survey data through in-person interview from 
October 13, 2011 to November 8, 2011 targeting the users of Fifteen. The numbers of respondents for 
the surveys of Nubija, Fifteen, and Tashu are 1,470, 1,000, and 687 respectively. This paper utilizes the 
only portion of the survey data related with such topics as trip purpose and access/egress transportation 
mode.
2. Literature Review
2.1 Bicycle Sharing Systems around world and Korea.
Large sizes of BSSs are mainly operated by European cities such as Paris, Oslo, Lyon, Stockholm, 
Barcelona and Sevilla. Currently, 333 bike-sharing projects with 109,000 public bikes, are running in 
Europe, North America (the new system lately launched by New York City is not included) and South 
America.The Vélib system in Paris is by far the largest with 20,600 bikes available in 2008. The systems 
in Caen, Copenhagen, Dijon, Lyon and Paris have the highest availability indicating an average of one 
bike per 200 persons. 
In Asia, 7 public bike systems are operating in South Korea with 11,076 bikes, and 2 bike-sharing projects 
in Taiwan with 5,000 bikes(Chang et al, 2012)]. 
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Especially, there have been 22 IT-based bikesharing program startups and one closure in the U.S., 
as well as four program launches in Canada. As of January 2012, 15 United States (U.S.) IT-based 
bikesharing systems accounted for 172,070 users and 5,238 bicycles, and the four Canadian programs 
accounted for another 44,352 users and 6,235 bicycles (Shaheen et al, 2013).
Table 2 Bikesharing systems around world 
Continents city Inaugurated 
year
Current number of 
stations
Number of bikes
Europe
Paris
Lyon
Barcelona
Seville
London
2007
2005
2007
2007
2010
1,451
341
400
250
570
20,600
3,800
6,000
2,000
8,300
North America
New York City
Montreal
Washington 
D.C.
Toronto
2013
2009
2010
2011
600
401
189
80
10,000
4,072
1,600
1,000
South America Mexico 2010 85 1,200
Asia
Changwon
Taipei
Kaohsiung
2008
2009
2009
230
11
49
4,630
500
4,500
Source : Tang et al(2013), p.2
2.2 BSS related researches
Generally, the researches of BSS are divided into three groups even though there is limited research 
identifying users’ behavior and environmental effect of BSS due to the short history of BSS. One part 
is related to the behavior. Pierre et. al (2010), Shaheen (2009), and Ravalet et. al (2013)  analyzed the 
users’ travel behavior and impacts of BSS on urban transportation system. Pierre investigated the users’ 
travel behavior of BSS by analyzing spatial and temporal patterns of BSS in Lyon, France. He recognized 
that temporal usage patterns could be utilized for estimating bicycle demands by time. Meanwhile, the 
spatial patterns are factors that associate with the density of stations and station location decision. 
Shaheen et. al (2009) pointed out few interesting users’ behavior. She found that 30 percent of BSS users 
use BSS bicycles for utilitarian purposes, that users utilize more often bicycles at stations adjacent from 
their homes and jobs, and that the automobile ownership of BSS members is lower than one of non-
members. 
Ravalet et. al (2013)  and Bussiere (2012) analyzed the impacts of BSS on private bicycle uses and the 
images of cities by comparing the cities having BSS to the cites without BSS. Their studies were based on 
household travel survey. Their findings demonstrated that private bicycle uses incrementally increased 
over time, while BSS did not play role on the increase of private bicycle uses. 
The second part is policy or lessons related research through comparison of general operation data. The 
studies by Shang et. al (2010), Commission on Sustainable Development of United Nations (CSDUN) 
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(2011), and Quay Communication Inc. (2008c) developed BSS policies by the comparison of BSSs. 
Shang et. al (2010) suggested a variety of BSS implementation policies based on the analysis on BSS in 
European counties as well as developing counties. The policies include the consideration of weather and 
topography and the seamless connection of BSS with the existing transit systems. CSDUN (2011) also 
developed BSS implementation policies based on a comparison study.   
The third part is related with the technology concerning efficient planning and operation. Lin and Yang 
(2011) and Hao et. al (2011) focused on the technical improvement of BSS, for example, modeling 
algorithm for station location decision. Lin and Yang (2011) developed a model that estimates the number 
and location of station. The model identifies the optimized number of location of station based on such 
factors as bus stops, rail transit stations, and office buildings. Using the case of Hangzhou, Hao et. 
al (2011) developed mathematical algorithm for relocation of station by applying improved randomized 
algorithm.  
However, there is limited research that comprehensively addresses the roles of BSS in transportation 
system of each city and no researches on quantifying of environmental effects. 
3. Features and Impacts of BSS in Korea
3.1 The General Features of BSS
The cases that this paper focuses are BSSs of Changwon, Goyang, and Deajeon. Since there cities are 
ones that have longest history of BSS in Korea, they have accumulated abundant operation data. The 
fares of BSS of the cities are relatively lower than ones of other world cities especially, European and 
North American cities. Table 3 and 4 illustrate the overview of transportation and BSS for each city. 
Table 3 Features of general transportation for case cities
Changwon Goyang Daejeon
Population 503,3000 950,115 1,518,540
Size of city/Location Medium/Local area Medium/Capital 
area
Big/Local area
Car ownership(per 
thousand capita)
544 300 365
Number of Subway 
stations
Na 19 22
Number of Bus (per 
thousand capita)
0.42 0.43 0.65
Number of Bus routes 10 65 97
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Table 4 BSSs of three cities
Changwon Goyang Daejeon
Number of fleets 3,330 3,000 200
Number of stations 163 125 20
bicycles/station 20.4 24.0 10.0
Fare Free for 2hour
0.16dollars per 
10min
0.25dollars per 
10min
Free for 1hour
0.16dollars per 
10min
Average number of trips 
per bike per day
4.9 3.8 6.8
trips /station/day 57.7 44.3 64.8
Population per bike 151 317 7,593
Source : http://www.fifteenlife.com/main/, http://nubija.changwon.go.kr/, www.ta-shu.com)
The numbers of trips per bicycle, per day of Nubija, Fifteen, and Tashu are 4.9, 3.8, and 6.8 respectively. 
In other words, the number of Tashu is 1.8 times higher than one of Fifteen, while the number of Nubija 
is 1.3 times higher than one of Fifteen. 
Tashu demonstrates the highest frequency of daily usage, while Fifteen’s daily usage rate is the lowest. 
The reasons for this difference are probably caused by the fare structure of the systems, the convenience 
of the services, and the status of public transit. As Table 4 indicates, the fares for Nubija and Tashu are 
affordable comparing to one of Fifteen. Assuming that a member uses a bicycle for 3 hours, for example, 
fares for a Nubija member, a Tashu member, and a Fifteen member are 1,000 KRW, 2,000 KRW, and 
3,500 KRW respectively.  Another factor for low usage rate of Fifteen is related with the service density 
(density of stations).  The service density of Nubija and Tashu is about 2 times higher than the one of 
Fifteen. The convenient, affordable services of Nubija and Tashu lead the high usage frequency. Since 
the service areas of Tashu is only concentrated in the city’s central business district (CBD) occupied by 
the concentration of commercial, office, and residential land use, its usage frequency is particularly high. 
Table 5 presents the durations of BSS bicycle trips in average. Fifteen and Tashu indicate around 20-22 
minutes of bicycle trips, while Nubija shows about 32 minutes of trip time. According to the T-test that 
compares means of three trip times, there is statistically significant difference between Nubija and Tashu.
Table 5 Average Duration of BSSs and T-test
Changwon Goyang Daejeon
Minimum(min) 0.5 0.5 0.5
Average 32.0 22.2 20.8
Stddev 311.2 222
T-test T value -6.36, significant level 0.000
N(trips) 31,142 171,670 31,186
3.2 Role in Transportation System and Environmental Value
When implementing BSS, one of most critical points is if the BSS can become a reliable transportation 
mode for residents’ everyday life. Since the majority of BSSs heavily depend on subsidy from public 
sector, it is important to evaluate BSS from the perspective of public benefits. This paper measures 
the roles of three BSSs as a transportation mode. For this purpose, this paper analyzes trip purpose, 
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transportation modes replaced by BSSs, and usage patterns by time of a day and day of a week.  
1) Trip Purpose
Clearly different patterns of trip purpose by BSS exist. Tahsu and Fifteen were mostly utilized for 
recreational purposes, while Nubija tends likely to be a transportation mode for utilitarian purposes (Table 
6). 
Since Tashu is a pilot program that serves only limited geographical areas, Tashu links the limited numbers 
of utilitarian trip origins and destinations. For this reason, Tashu mainly serves for recreational trips. On 
the other hand, the Nubija bicycles are used for utilitarian trips such as commute and shopping. The fact 
that Nubija service covers about 70 percent of the city boundary probably contributes to the utilitarian 
trips. And short commuting time compare to others contribute to use of BSS because short trip distance 
means that bicycle can be substituted for other modes(see Table 7). 
Table 6 Trip Purpose of BSSs
Changwon Goyang Daejeon
N 1,470 1,000 420
Utilitarian
Trips
Commute 30.3%
20.6 37.3School 16.5%
Business 7.7%
Leisure 32.1% 48.9 39.5
Fun/others 13.4 %               30.5             23.1
Sum 100.0% 100.0 100.0
2) Usage rate by users’ age, time of a day, and day of a week
The difference of trip purpose can be associated with the users’ age cohorts of three BSSs.  Tashu, which 
has higher rate of recreational trips, demonstrates that its main users’ age cohort is under 20s (Figure 
2). The age cohort is a group of people who actively engage with recreational activities, while they have 
less utilitarian trip destinations such as works or shopping. However, the major users of Nubija showing 
higher rate of utilitarian trips are 30s and 40s who are major workforce in society and presumably have a 
variety of economic, social activities. 
Another factor associated with trip purpose is the usage rate by day of a week. There are evident 
differences of the rate by day of a week (Figure 3). The usage rate of Nubija is higher during weekdays 
rather than weekends. This suggests that the Nubija bicycles are utilized for utilitarian trips rather than 
recreational trips. On the other hand, the usage rates of Tashu and Fifteen are higher during weekends.
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Figure 2. Usage rate by users’ age                Figure 3. Usage rate by day of a week
The data regarding the usage rate by time of a day is consistent with the findings from the day of a week 
patterns. Unlike Nubija and Fifteen, the peak hours of bicycle usage of Tashu are the period of afternoon 
peak hour between 6pm and 7pm, but it does not show high usage rate during morning peak hour(Figure 
4). This peak period is different from the peak hours of automobile. However, the daily usage pattern of 
Nubija and Fifteen present the morning peak hours from 7am to 8am as well as the afternoon peak hours 
from 5pm to 6pm. Overall, all of the usage rate factors, usage rate by users’ age, time of a day, and day 
of a week, support the finding from the analysis on trip purpose. 
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Figure 4. Usage rate by time of a day
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3) Transportation modes replaced by BSSs
Transportation modes replaced by BSS is an important factor in terms of its contribution to transportation 
and environment. It is particularly important for BSS to replace personal automobile. This replacement 
can bring positive impacts of BSS on the reduction of vehicle mile travelled (VMT) and greenhouse gas 
(GHG) emission. Comparing Nubija and Tashu, Nubija indicates much higher rate of personal automobile 
replacement (37.7%) than Tashu does (11.9%) (Figure 5). The main reason for this gap between Nubija 
and Tashu is the compact physical environment and spatial structure of Changwon, which support shorter 
time of commuting. Since Changwon keeps compact, dense, and intense urban environment, commuting 
time is shorter than other cities (Table 7). This environment supports bicycle trips since bicycle is a 
transportation mode that can covers relatively shorter distance of trips. On the other hand, Tashu has 
limitation to absorb automobile trips due to Deajeon’s longer commuting trip distance
42.4%
32.9%
3.3%
9.5% 11.9%
13.2%
30.9%
0.0%
7.9%
37.7%
0.0%
5.0%
10.0%
15.0%
20.0%
25.0%
30.0%
35.0%
40.0%
45.0%
Walk Bus Metro Taxi Private Car
Daejeon
Changwon
Figure 5. Transportation modes replaced by BSSs
Table 7 Percentage of average commuting time in three regions
Changwon Goyang Daejeon
Under  30 
minutes(%)
67.3 47.0 55.6
Over 30 
minutes(%)
32.7 53.0 44.4
Source : Kostat(2011) : 2010 census reports (http://www.census.go.kr/hcensus/index.jsp)
3.3 Environmental Contribution of BSSs
When BSS serves utilitarian trip purposes, it can bring positive impact on the emission of GHG and air 
pollution materials by reducing automobile usage. In other words, it is important to estimate CO2 and 
other materials reduced by BSS because it is substitute for road transport such as private car, bus, 
subway and other fuel based vehicles. And quantifying the reduced amount of GHG can be a decision 
making criteria for cities that require large capital investment. In case of GHG, the only large contribution 
is likely to be CO2(IGES, 2008).
Therefore, the environmental effect of BSS can be divided into CO2 and air pollutants like NOx, CO, and 
NMVOCs together with smaller quantities of N2O, CH4 AND NH3. We estimate the environmental effects 
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of BSS using the following equation:
Here,   is estimated from the following equation. is a net environmental cost(benefit) for a pollutant 
P after supplying BSS in a region r  and is environmental cost when a city didn’t adopt BSS. is 
environmental cost when it addopts BSS. It can be said that there are net environmental benefit when >0
is divide into 3 scenarios by assumption of substitution for effects. The first scenario is based on 
the assumption, the BSS substitutes for trip distance of before mode(Eq. 3). The second assumes that 
trip distance of before mode are substituted for the trip distance of BSS(Eq. 4). The third scenario adds 
the access and egress distance(time) to the BSS(Eq. 5). This is more realistic than the first method but 
collection of data for the trip distance(time) is more difficult. 
So, we used the first and the second method to estimate the environmental effects. Each equation is as 
followings:
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Effects of Green House Gas are estimated from the following emission factors. 
Table 8 CO2 Emission Factors
gCO2/kg of fuel  Petrol Diesel
US 3,172.31
Europe 3,180 3,140
source : Institute for Global Environmental Strategies(IGES) for the IPPC(2000), Good practice guidance and uncertainty management in 
national, p.57
The unit cost for air pollution generated by automobile is 45.4 KRW per automobile, per kilometer and 
adopted value is 81.45KRW per VKT considering increase of price. The market price of CO2 is considered 
30 Euros per ton of ECX(European Climate Exchange). The CO2 and air pollution reduction by BSS is 
presented in Table 10. Of three BSSs, Nubija, which utilizes for utilitarian purposes and replaces personal 
automobile in higher rates, demonstrates the highest environmental monetary value including air pollution 
and  CO2 reduction effect as same as amount 6,649dollars per bike per year.
Table 9 Unit Cost by emissions of air pollution Materials in Korea
CO NOx PM SOx VOC Sum
Kg/vehicle·km 0.00232466 0.00576459 0.00002543
0.000008514 0.000352841
Environmental cost(KRW/
VKT) 16.24 6.50 17.90
1.09 3.67 45.4
Source : Ministry of Environment of Korea(2007))
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Table 10 Measurement of environmental value of BSSs
Changwon Goyang Daejeon
1) Value 
of air 
pollution
Substituted dist
(vehicle·km)
Scenario 1 23,785,736 9,721,034 2,130,189
Scenario 2 165,107,886 97,265,918 11,676,018
Total benefit1)
(KRW/year)
Scenario 1 1,446,172,749 591,038,870 129,515,471
Scenario 2 10,038,559,467 5,913,767,823 709,901,885
Average Cost
(KRW/bike/year)
Scenario 1 753,936 405,625 680,081
Scenario 2 5,233,423 4,058,573 3,727,670
2) Value  of  
CO2
Fuel consumed
(kg/year)
Scenario 1 2,378,574 972,103 213,019
Scenario 2 16,510,789 9,726,592 1,167,602
Total CO2
(kg/year)
Scenario 1 7,545,573 3,083,813 675,762
Scenario 2 52,377,340 30,855,764 3,703,995
Average CO2
(kg/bike/year)
Scenario 1 3,934 2,116 3,548
Scenario 2 27,306 21,176 19,450
Average Cost2)
(KRW/bike/year)
Scenario 1 177,019 95,238 159,678
Scenario 2 1,228,769 952,923 875,230
Total Environmental Value
(1+2)
(KRW/bike/year)
(dollars/bike/year)
Scenario 1
(1+2)
930,955 500,863 839,759
Scenario 2
(1+2)
6,462,192 5,011,496 4,602,900
Sum(KRW) 7,393,147 5,512,359 5,442,659
Sum(Us dollars) 6,649 4,957 4,895
note1)  : 81.45KRW/vehicle km 
note2) Unit cost of CO2 per ton is 30 Euros 
4. Conclusions
The purpose of this paper is to review the roles of BSSs in transportation system and to measure the 
environmental effects of BSS for evaluating the utility of BSS projects. The main questions:  
1.  How BSS works? Has it played significant roles in transportation system as a utility transportation 
mode?
2. How much of environmental value of BSS? Especially, is it different by the role of BSS in 
transportation system?
In order to answer these questions, we analyzed the characteristics of bicycle sharing systems(BSS) 
and estimated the environmental value using operation and users’   survey data in three systems–
NUBIJA(Changwon city), FIFTEEN(Goyang city) and TASHU(Daejeon city)- of Korea. The data was 
collected from three operation centers and performed intercepted interviews and online survey for users’ 
behavioural data. 
The results show that there were several differences among cities such as two times of average daily trip 
numbers per bike, usage rate of day of a week and etc, among three systems. They confirmed that the 
differences were resulted from the roles of BSSs in transportation system.  They also cause the different 
environmental effectiveness by each BSS. The results show that the one of three systems, Nubija, played 
598
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
a significant role as a transportation mode in urban area. Many direct and indirect indicators such as trip 
purpose, replaced transportation modes and usage rate by users’ age, time of a day and day of a week 
support the roles of Nubija as a sustainable transportation mode. 
This paper also measured the GHG emission and air pollution reduced by BSSs employing three 
computation algorithms. Of three BSSs, Nubija, which is utilized for utilitarian purposes, and replaces 
personal automobile trips in higher rates, presents significant contribution to the reduction of GHG and 
air pollution. Environmental value of Nubija is 6,649 dollars per bicycle per year. The value is over 4 times 
of its operation cost per bicycle per year.
In summary, this paper confirms the possibilities of BSS as a sustainable transportation mode through 
review in terms of transportation system and measure of monetary value for the environmental effect. 
Also, the results say that utilitarian trips have more positive relations with the environmental effects than 
other trips.
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In Paris (France) 10% of the territory is currently concerned with urban projects. In the current 
context of increasing energy cost and the fight against climate change, reducing energy 
consumption in buildings and transportation is an unavoidable issue for these urban projects. 
While many researches analyse assessment tools and sustainability frameworks, few studies 
focus on the developer’s practices. Therefore, we have chosen to describe how energy issues 
are integrated in an urban development project. In this paper, we study the singular case of Paris 
Nord-Est. Our analysis is based on semi-structured interviews with various stakeholders and 
on relevant documentation. We identify four different scales on which this complex project is 
developed: the north-eastern Parisian territory, the urban project itself, the subdistrict operations 
and the buildings. We highlight the scales where energy issues are considered. Requirements for 
energy quality are mainly made at subdistrict operation scale for building designers. While energy 
issues were treated only by holders within the subdistrict operations, a district heating network 
was developed by a third-party operator on a larger scale. Therefore, energy issues deserve to be 
anticipated in the urban studies concerned with sustainable development.
Keywords
Energy issues, Paris Nord-Est, urban development projects, spatial scales, 
1. Introduction
Cities are now responsible for over two-thirds of global energy consumption and more than 70% of 
global carbon generation. In addition, residential, tertiary buildings and transport are the main consumer 
of final energy in cities. For example, in London, in 2000, 61% of the final energy was consumed by the 
residential and tertiary sectors and 28% by public transport. In Paris (France), buildings consume about 
35,000 GWh of energy every year (which represents the energy production of four nuclear power plants) 
and generate about 1,750,000 tons of carbon dioxide equivalent.
In the current context of increasing energy costs and the fight against climate change, reducing energy 
consumption in buildings and transportation is an unavoidable issue of urban production, and therefore 
development projects. As the founder of Energy Cities network said, a low energy urban system is not 
a collection of efficient buildings or vehicles in a territory, but a complex set of relationships between 
multiple objects. We decided to describe how energy issues are integrated into an urban development 
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project from the large scale to the smaller scale of a building. 
In this paper, we study the singular case of Paris Nord-Est to identify the actions taken to improve the 
energy quality of the project and the spatial scales at which they are imagined. Our analysis is based on 
semi-structured interviews with various actors of the project and on relevant documentation. 
2. A case study 
2.1 The case study: Paris Nord-Est project
Since 2002, Paris Nord Est (PNE) territory is part of the great urban renewal project of Paris. Launched by 
the Mayor and many partners, this large-scale project aims at rethinking the relationship between the capital 
and the surrounding communities and to sustainably improve the quality of life of periphery inhabitants. 
Paris North East development is a fundamental issue for the central city and the municipalities of Saint-
Denis, Aubervilliers, Pantin, and more broadly for the entire Ile de France region. The site benefits from a 
strategic location between the Northern and Eastern train stations and the ‘Stade de France’ (Figure 1). 
It is an area marked by the presence of  warehouses and transport infrastructures (Paris beltway, eastern 
and northern railways). Public transportation accessibility is yet very poor. 
Figure 1 Localization of Paris Nord Est project, its limits, the main characteristics of its initial context and its 
division in 9 subdistrict operations
Through urban development, 15,000 additional residents and 25,000 new jobs are expected. The main 
challenges are thus to improve public transportation accessibility and to create a pleasant mixed territory 
to live in. 1.3 million square meters are so planned for 2020, including 40% for housing, half of it being 
social housing, 43% for offices, 10% for public equipment and 7% for shops. Since December 2012, a 
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tramway (T3) has served the district. A new station for regional train (RER E) will be created and operative 
in 2015. The extension of the tramway line coming from Saint Denis (T8) is also planned. Eventually, a 
multimodal station will be available in Paris Nord Est. Green spaces, walking paths and quality public 
spaces will be created. 
2.2 A qualitative survey
Inspired by the methodological precepts of grounded theory developed by Glaser and Strauss in 1967, 
we used an inductive approach. We performed semi-structured interviews with project stakeholders, such 
as urbanists, urban developers, building developers, architects, environmental engineering firms, and 
project managers at the City administrations of Paris and surrounding municipalities. We conducted two 
series of interviews. The first one focused on project inclusion in a larger territorial development strategy. 
We also questioned  the integration of transport issues  in the urban design in order to achieve better 
energy efficiency. These initial interviews were conducted by EIVP and CSTB within the “IMPETUS” 
research project, financed by the French national agency for research. This project aims at creating a 
tool capable of facilitating the integration of mobility and transportation issues into the planning process. 
It brings together seven partners: EGIS, IOSIS, Icade, the City of Paris, CSTB, the LVMT and EIVP. 
During the second round of interviews, we have focused on the way energetic issues are addressed in 
the urban project. We want to understand how energy performance levels are set and by who. We want 
to identify the solutions implemented to ensure energy quality and the difficulties encountered by the 
different actors. These interviews have been conducted since September 2012. 
In addition to these interviews, we analyze project technical documents, such as, masterplan and urban 
strategy, sustainable development charters, architectural and environmental specifications, guide plane 
charters, development or architectural plans, specifications or requirements, environmental studies.
3. Spatial analysis of energy issues implementation in the project
3.1 A multi-scale urban development project
From the first interviews, we identified three scales at which the urban development project is designed:
•	 Paris Nord Est urban project,
•	 Subdistrict operations,
•	 North-eastern Parisian territory.
The first is the perimeter of intervention established in 2002, from which broad guidelines development 
were formulated and written down in the Local Urbanism Plan (PLU) of Paris in 2006. It is in order to 
work at this scale that an urbanist team was selected by the City administration in 2004. Their masterplan 
was formalized in 2008 in an urban strategy report. This document presents the strategy adopted to 
enhance public transportation accessibility, the main principles of planning, the number and position 
of square meters to build by uses, and project implementation. Unlike the Paris Rive Gauche project, 
which interviewees often refer to, a large Mixed Development Zone (ZAC) was not created for Paris Nord 
Est territory. The 200 hectares area was divided into nine independent development sectors, as shown 
on Erreur ! Source du renvoi introuvable.. There is no unique developer, but a common plan, the 
masterplan, implemented through different development operations. Every operation follows a different 
legal make-up, either public or private or mixed, and only starts when the land is available. This particular 
organization was chosen to face the land property fragmentation. Thereby, it is easier to adapt the initial 
idea to the long term development inherent to a project that large. The overall consistency of the subdistrict 
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operations is ensured by the urbanist-coordinator and the City of Paris and not by a common developer 
like in the Paris Rive Gauche case. As a member of Paris City urbanism department said, they were 
aware that they were putting together a territory puzzle piece by puzzle piece. It was thus fundamental to 
ensure the project whole consistency, at least for roadway continuity.
Progressively, surrounding municipalities were inspired by Paris Nord Est project for their own development 
plans. Some links were forged between holders of these different projects, as noticed urbanist-coordinator 
of PNE: We asked them to validate our project and to take their considerations and their projects into 
account. We named this wider conception scale “north-east Parisian territory”. While discussions and 
plans for “Grand Paris” are multiplying, the Paris Nord Est project was rethought at this wider scale. In 
fact, the urbanist-coordinator team was assigned a new task by the City of Paris in 2010. They had to 
reconsider their strategy in the lights of future evolutions of the Parisian north-eastern territory, i.e. the 
area between the Northern and Eastern train stations and the Stade de France. The Urbanist-coordinator 
refered to his work through the phrase “back to the plaine”, in reference to the territory’s nickname “Plaine 
Saint-Denis”. The objective was to find a new identity to this area surrounded by already existing and still 
developing territorial poles and clusters. Likewise, some workshops were organized, grouping technical 
teams from the different municipalities and their partners (architects and urbanists). These workshops 
allowed the technical services of the two communities to build a common vision of the territory. A map 
showing all the different urban project in the area was drawn. After discussion, they concluded that Paris 
Nord Est could not become as structural new pole as the upcoming Carrefour Pleyel tertiary center 
would be. Ambition for Paris Nord Est must be more humble, a neighborhood district linking Paris to its 
neighboring municipalities, making up for the fracture created by the beltway. 
The final scale of project construction is the “urban objects” whose sum constitutes the subdistrict 
operations. These objects are buildings, streets, public spaces, gardens and green spaces, etc… 
The construction of the urban project does not happen in a linear way from one scale to another, but back 
an forth, in a series of exchanges between holders, such as the urban designer said: “we have back-
forth dialogue, while we design the masterplan, we draw plans for sector operations and re-examine the 
masterplan with them”. Moreover, some holders are involved at different scales at the same time. For 
example, the urban designer of the whole project is also in charge of designing ZAC Claude Bernard, a 
sudistrict operation. Since the different scales of the project development were identified, we can now 
question where energy issues are integrated. For this purpose, we analyze the different documents 
concerning energy quality produced for the project. 
3.2 Identification of energy concerns in the documents produced at every scale of the 
project
The urban strategy proposed by the urban designer is based on a greater mix of functions, accessible 
by public transportation, the conversion of large industrial buildings, and the landscape quality by the 
creation of green spaces. Energy issues do not appear explicitly in the document, but are occasionally 
cited as an argument to conserve Ney and Macdonald warehouses: “a greener solution regarding the 
amount of construction waste their demolition would produce”. The need to create a new type of mutable 
and more sustainable buildings or to develop alternatives to the use of cars can also refer to energy issues 
and fight against climate change. Energy savings are neither part of the topics covered in the workshops 
between technical teams of Paris and Plaine Commune. Indeed, four themes were addressed: logistics 
and freight, great landscape (green and blue corridor, public spaces), urban life, and finally centrality and 
transportation. 
Moreover, there is no specific document governing energy quality produced at these large scales. In other 
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words, neither the urban designer, the technical department of the municipalities involved, nor the public 
transportation authority have formulated expectation in terms of energy performance at these scales. 
Most of the documents relative to energy quality are produced by the holders of the sectors operations 
to ensure energy performance of their buildings. A sustainable development charter is drafted by an 
Assistant to the Contracting Authority (ACA) of the subdistrict operations with the urban developer. These 
Charters bring together the various commitments to be met by stakeholders at every stage of the urban 
project. Sustainable development objectives set out in Claude Bernard Charter are presented in four main 
themes: optimizing natural resources, reducing and controling pollution, regulating traffic and promoting 
alternative modes of transportation, and ensuring social balance and economic development. Concerning 
energy, two issues were identified: the first concerns the conservation of natural resources through the 
objective of reducing energy consumption and promoting alternative energy, the second concerns the life 
quality of residents by preserving their thermal and visual comfort. In Macdonald, the sustainable charter 
provides objectives in five themes: conserving energy resources, reducing the negative impacts of future 
buildings, creating functional and comfortable outdoor spaces, ensuring comfortable and pleasant living 
conditions to future users, and giving an economical and social dimension to the operation.
Energy studies are also realized at the sudistrict scale. The study conducted in Claude Bernard compares 
energy sources for heating and measures renewable energy potential. Two energy supply scenarios were 
evaluated, the first one mixed gas and electricity and the second one mixed district heating and electricity. 
The urban developer was already aware of the heat district project under study by the Parisian operator, 
but the feasibility of a geothermal well was not ensured yet. In its conclusion, the study recommends to 
connect the buildings to the heating district system and to set a renewable target production for every 
program (housing, tertiary building, offices and shops) of 25% of the final energy demand. Even without 
the use of geothermal source, the heating district system emits less greenhouse gases than the other 
solution. In Macdonald, the urban developer entrusts an Assistant to the Contracting Authority with the 
mission to assess the feasibility of installing a “thermal ecosystem” redistributing calories between the 
buildings. This solution has not been chosen after all. We will explain why in the next section. 
Energy requirements for buildings are also drafted at this scale. Prescriptions for Claude Bernard were 
formulated before the adoption of Paris Climate Protection Plan, so buildings must consume 20% less 
than the objective required by the 2005 Thermal Regulation (RT). The total primary energy consumption 
target set for the Macdonald requirements corresponds to the Parisian Climate Protection Plan objective: 
50kWh/m² for new buildings and 80kWh/m² for rehabilitation parts. Energy targets for offices and shops 
are still based on the 2005 Thermal Regulation (2005 thermal regulation-50% for offices and 2005 
thermal regulation-30% for shops). In addition to a set of prescriptions, an environmental certification is 
required in both operations. Residential buildings must be certified by CERQUAL, an independent French 
certifier, and obtain the label Habitat&Environnement certification (2005 version). This certification is 
inspired by the Haute Qualité Environnementale (HQE) (High Environmental Quality) principles. This 
environmental quality approach for buildings, developed by the French HQE association, is based on 14 
targets with three levels of achievement: base, effective and very effective. To succeed, one must obtain 7 
basic, 4 effective and 3 very effective targets. Environmental specifications contain quantified renewable 
production targets. Thus, the building developer commits to obtain this national certification, and organize 
the audit of his building. In Claude Bernard, renewable production must achieve 25% of the final energy 
demand in accordance with the conclusions of the energy study. For Macdonald buildings, 30% of the 
energy necessary for domestic water heating must be produced by solar panels.
Therefore, only buildings are concerned by energy requirements drafted at the subdistrict scale. All 
the documents containing objective or prescriptions about energy quality are produced by subdistrict 
operation holders and refer either to the Paris Climate Action Plan or the Thermal Regulation, as shown 
on figure 2. Only certifications are in these cases produced at the national case and applied at the building 
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case directly, even if they are required by the urban developer. From this observation, we need to discuss 
the conception practices of the different holders and the scales they consider in terms of energy quality. 
Figure 2 Documents on energy quality according to their production scale and their application scale
3.3 Energy quality: engineering concern or urban design concern? 
We interviewed a member of the urbanist team of the whole urban project. According to him, energy 
quality is an engineer concern; it’s a matter of technology choices at a small scale contrary to the large 
scale and sustainable approach of urban designers. By observing the way of life in the territory, the urban 
designer tries to enhance present and future inhabitant’s environment and comfort, without using any 
advanced technology. In fact, the housing of current inhabitants is not part of the urban project, which is 
why it is necessary to find another way to improve their comfort. For example, according to sustainable 
concerns, transportation accessibility is thought to respond to current social demands and to anticipate 
future needs: “It was urgent to bring public transportation to Porte d’Aubervilliers because most of the 
current inhabitants live there”. Energy savings and possible greenhouse gas emissions reductions are 
righteous consequences of the urban project but not its main objective. Furthermore, the greenhouse 
gas emissions from the project are not assessed, because they are not central to the approach. It seems 
there is no tool adapted to the nature and the scale of the urban designer intervention to enhance energy 
quality of the project. This tool must not be technical but needs to respond to a more flexible approach: 
all the current methodologies contain a set of criteria unsuited to urban design, too focused on the 
technological aspects. The interviewee pointed out that there is only one sustainable framework destined 
for large urban project, Ecocité, the framework designed by the French Ministry of Ecology, Sustainable 
Development and Energy. According to him, frameworks or labels could constitute a basis for discussions 
between the local holders, just like building labels do at their scale.
If energy quality is currently considered as a technological concern on a small scale, the implementation 
of some solutions requires moving to a larger scale of thinking: from buildings to subdistrict operations, 
and from subdistric operations to the urban project. For example, the creation of a district heating system 
powered by a geothermal well was possible for ZAC Claude Bernard and represents an opportunity for 
the neighboring operations. The district heating operator decided to develop his network there because 
of the buildings planned in ZAC Claude Bernard and in the rest of the territory. Besides, the operator 
regularly questioned the urban developer to know the number of square meters intended, but the urban 
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developer could not guarantee the consumption level per square meter. Considering the political interest 
for renewable energies production in Paris, it was not a very risky project. In Claude Bernard, connection 
to the district heating system was not imposed to building developers. Instead, the urban developer 
negotiated the connection prices. The urban developer hence ensured that they had an interest in choosing 
the district heating rather than another independent solution. All the buildings were finally connected to 
the network. 
Thus, the geothermal well was not thought into the initial urban development project, but appeared to be 
an opportunity offered by the territory and was realized by a third party. Now, this solution constitutes a 
reference for other operations and “trying to irrigate the whole neighborhood”. Connection to the district 
heating network was also studied for Macdonald buildings. There, the real problem was not the heating 
demand, but the cooling demand, because of the huge number of offices and shops. That is why the 
feasibility of a heating exchange system through the whole operation was explored. This solution was 
technically promising, but raised a number of legal issues relative to a common energy operator choice 
and to the terms of partnership and performance contracts. The idea of a shared management and 
the complexity of the legal and financial device scared the different investors. This solution was finally 
abandoned in favor of the connection to the district heating and cooling systems, whose development was 
confirmed. In terms of energy performances, the final solution is also interesting because the heat from 
the refrigerated unit will be re-injected into the district heating network. So, arbitration was made between 
an operation that was innovative and environmentally efficient for Macdonald and another solution equally 
effective but potentially expendable to other Paris Nord Est operations: “Investing in a loop internal to 
Macdonald was out of the question, even if the energy performance of the housing complex was to be 
improved, at the potential expense of the district overall performance “.
We can notice that two scales of the same urban project could be in competition for a technological 
choice. Thus, a question of “engineering” is not necessarily a question of small scale but may prove to be 
an urban issue. The urban designer we met pointed out that one way to address energy issues across 
the urban project would be to anticipate the development of a “future technology, which has currently not 
meaning” to fit the territory scale. The anticipation effort on energy systems could then be comparable 
to what is done on transportation networks. For instance, a high quality bus service may one day be 
converted to a tramway line.
4. Conclusion
The study of Paris Nord Est project has allowed us to identify the four spatial construction scales of the 
urban project: the urban project itself, its subdistrict operations, the north-east Parisian territory to which 
it belongs, and finally the buildings. The analysis of the documents governing energy quality of the project 
according to these spatial scales reveals that none of them are produced or applied at the urban project 
and north-east Parisian territory scales. Indeed, must of the technical documents prescribing the energy 
performance are drafted by the holders involved in subdistrict operations and concern the future buildings. 
Referring to local (Paris Climate Protection Plan) and national (Thermal Regulation) regulations, these 
documents highlight new scales considered in the urban project.
However, the development conditions of the district heating and cooling system illustrate how technological 
choices can have an impact on the urban scale. Therefore, an engineering concern at first sight deserves 
to be anticipated in the urban studies concerned with sustainable development. It would be interesting to 
complete this spatial analysis, by a temporal analysis.
607
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
References 
1 IEA, World energy outlook. Paris: IEA Publications, 2008, p. 578.
2 Steemers K. Energy and the city: density, buildings and transport.  Energy and Buildings 2003; 35: 3–14 .
3 Audessat N., David C. and David F. Le bilan carbone de Paris. Bilan des émissions de gaz à effet de serre Paris 
2007. 
4 Magnin G. Vers des villes à basse consommation d’ énergie et haute qualité de vie pour tous. La revue Durable 
2010; 38: 32–35.
5 Glaser B. and Strauss A. The Discovery of Grounded Theory: Strategies for Qualitative Research. Sociology 
1967.
6 Laigle L. Urban form and transport policies: integrated planning approach and governance to meet climate 
change. Lessons from Barcelona and Hannover , in World Bank Sympsium  2009 ;1–16.
7 Dusapin&Leclercq, AGENCETER, Saunier&associés and VilledeParis. Projet Paris Nord-Est: Rapport de 
stratégie urbaine 2008.
8 SEMAVIP. Charte développement durable 2007.
9 ParisNordEst. La reconversion de l’entrepôt MACDONALD, une opération exceptionnelle. Dossier de presse 
2009.
10 CapTerre. Etude d’aide à la décision énergétique 2006.
11 IcadeGestec. Projet de contrat de partenariat pour l’exploitation énergétique du futur ensemble immobilier 
Macdonald. Synthèse des enseignements du projet 2010. 
608
Parallel Session 3.1. Sustainable Urban Development
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
AN ECOLOGICAL APPROACH TOWARDS BUILDING KNOWLEDGE CITIES
Didem Dizdaroglu1, Tan Yigitcanlar 2
1School of Civil Engineering and Built Environment, Queensland University of Technology, Brisbane, 
Australia, dizdaroglu2012@gmail.com
2School of Civil Engineering and Built Environment, Queensland University of Technology, Brisbane, 
Australia, tan.yigitcanlar@qut.edu.au
A knowledge-based urban development needs to be sustainable and, therefore, requires 
ecological planning strategies to ensure a better quality of its services. The purpose of this paper 
is to present an innovative approach for monitoring the sustainability of urban services and help 
the policy-making authorities to revise the current planning and development practices for more 
effective solutions. The paper introduces a new assessment tool–Micro-level Urban-ecosystem 
Sustainability IndeX (MUSIX) – that provides a quantitative measure of urban sustainability in a 
local context.
Design/methodology/approach – A multi-method research approach was employed in the construction 
of the MUSIX. A qualitative research was conducted through an interpretive and critical literature review 
in developing a theoretical framework and indicator selection. A quantitative research was conducted 
through statistical and spatial analyses in data collection, processing and model application. 
Findings/results – MUSIX was tested in a pilot study site and provided information referring to the main 
environmental impacts arising from rapid urban development and population growth. Related to that, 
some key ecological planning strategies were recommended to guide the preparation and assessment of 
development and local area plans.
Research limitations/implications – This study provided fundamental information that assists 
developers, planners and policy-makers to investigate the multidimensional nature of sustainability at the 
local level by capturing the environmental pressures and their driving forces in highly developed urban 
areas.
Originality/value – This study measures the sustainability of urban development plans through providing 
data analysis and interpretation of results in a new spatial data unit. 
Keywords
Ecological planning, Indicator-based sustainability assessment, Knowledge-Based Urban Development, 
Knowledge City.
1. Introduction
During the last several decades, the quality of natural resources and their services have been exposed 
to significant degradation from increased urban populations combined with the sprawl of settlements, 
development of transportation networks and explosive advancement of information and communication 
technology [1;2]. As a result of this environmental degradation, in recent years, the concept of knowledge 
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city has emerged as an effective action towards sustainable urban development. Knowledge city is a 
response to the changing global environment by generating, distributing and using knowledge in many 
ways to balance economic prosperity, human development, and socio-environmental sustainability [3].
While improving knowledge of the city, the capacity of natural resources to respond and adapt these 
activities constitutes an important factor to be considered. One of the important strategic approaches 
for developing sustainable knowledge cities is ‘ecological planning’. Ecological planning is a multi-
dimensional concept that aims to preserve biodiversity richness and ecosystem productivity through 
sustainable management of natural resources [4]. As stated by Baldwin [5], ecological planning is the 
initiation and operation of activities to direct and control the acquisition, transformation, disruption and 
disposal of resources in a manner capable of sustaining human activities with a minimum disruption of 
ecosystem processes. 
Urban sustainability assessment plays an important role in amalgamating ecological planning into the 
urban development process. Over the past several years, there has been a significant increase in the 
development of sustainability assessment tools in order to provide guidance for the evaluation of the 
environmental impacts of existing and new urban developments. As stated by Karol and Brunner [6], even 
though they use different assessment themes and sub-themes, they outline the common sustainability 
principles, such as conservation of native vegetation, reduction of non-renewable energy use, waste 
reduction, water efficiency, high quality public transport and social safety. Therefore, they need to be 
integrated into the policy and decision-making to build sustainable urban environments.
A knowledge city needs to be sustainable and, therefore, requires innovative sustainability assessment 
tools to monitor the human impact on natural environment and help the decision-making authorities and 
actors to control it. As an innovative approach to this area, this paper introduces a new sustainability 
assessment tool entitled ‘Micro-level Urban-ecosystem Sustainability IndeX’ (MUSIX). MUSIX provides 
fundamental information and guidance that assists developers, planners and policy-makers to investigate 
the multidimensional nature of sustainability at the local level by capturing the environmental pressures 
and their driving forces in highly developed urban areas. Moreover, the outcomes of the model help 
in finding solutions for the environmental impacts in the urban area through proposing efficient policy 
recommendations. 
The paper is organised into five major sections. Following this introduction, Section 2 provides a summary 
of the literature reviewed focusing on the concept of knowledge city and the role of ecological planning 
on knowledge based urban development. Section 3 presents the methodology of the MUSIX and outlines 
the preliminary findings of the pilot testing of the model in the Gold Coast City study. Section 4 consists of 
recommendations about the integration of the model outputs into sustainability policies. Lastly, the paper 
ends with some concluding remarks in Section 5.
2. Knowledge City and Ecological Planning
In the current literature, there are many definitions of knowledge city. According to Carrillo [7], knowledge 
city is a settlement which its citizens undertake a systematic approach to identify and develop its capital 
system in a balanced, sustainable manner. Tresman et al. [8] describes knowledge city as a dynamic 
and complex living organism exists within an environment composed of a network of integrated systems, 
processes and structures which are adaptable to internal and external changes. The Work Foundation [9] 
defines knowledge city as an “Ideopolis” which blends knowledge with culture to form a rich and dynamic 
blend of theory and practice within its boundaries through a collective knowledge production. Amidon and 
Davis [10] call knowledge cities as “Knowledge Innovation Zones” which refers to geographic regions, 
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economic sectors or communities of practice where knowledge flows from origin to the point of highest 
need or opportunity. 
According to Yigitcanlar [11], knowledge city is shaped by four development areas: economy, society, 
management and environment. Firstly, it develops a strong local economy through providing technical 
knowledge for the innovation of products and services which can also be integrated with global economy. 
Secondly, it increases the skills and knowledge of residents and employees through developing effective 
education and skill building strategies to provide a good quality of life. Thirdly, it provides a transparent 
and democratic institutional management through developing long‐term strategic planning and resources 
to give effect to policy decisions. Lastly, it provides an urban development that is ecologically sensitive 
and sustainable. Because change is an inevitable result of urban development, the capacity of natural 
resources to respond and adapt these changes is an important factor to take into consideration in 
developing knowledge cities.
As cities become increasingly knowledge-based, natural environment of the city changes due to 
economic activities required different conditions [12]. Advanced economies of the cities increase the level 
of consumption and waste generated by human-made environment (e.g. factories, buildings, roads and 
other physical artefacts). The degradation of natural environment and its services are irreversible and no 
type of human-made capital can substitute for them. There is a need to balance this increasing human 
demand on the natural systems [13;14]. Environmental responsibility is required for the protection and 
renewal of these resources; therefore, knowledge-based approach to the city needs to be sustainable. 
In this context, ecological planning plays an important role in adjusting urban environment and economic 
development in a sustainable manner.
As stated by Steiner [15], planning is a process that uses scientific and technical information to build 
consensus among a group of choices. Ecology is the study of interaction between living organisms and 
their environments. Ecological planning then is defined as the use of biophysical and socio-cultural 
information derived from this interaction as decision- making opportunities and constraints in the 
management of ecological systems. Ecological planning is a broad concept based on strategies and 
methods to create green, safe, vibrant and healthy urban environments [16]. It is an important planning 
tool in the establishment of sustainable knowledge cities. According to Shu-Yang et al. [17], the key 
characteristics of ecological planning can be summarised as below:
•	 City and its economic development have harmful impacts on natural systems. Ecological 
planning is an essential tool for enhancing the sustainability of human enterprise through finding 
environmentally friendly ways of manufacturing goods, constructing buildings and planning 
recycling-orientated enterprises to reduce ecological damage as much as possible.
•	 The sustainability of economic development is based on the wise use of renewable resources. 
Ecological planning promotes the urban form that requires minimum energy and resource input 
as well as minimises waste generation and ecological damage through efficient use, re-use and 
recycling.
•	 Maintenance of the integrity of ecosystems must be considered a key element of economic 
sustainability. Ecological planning integrates human activities with the dynamics of natural flows 
and cycles of materials and energy by developing solutions to particular planning issues. This 
can be achieved through defining the carrying capacity of ecosystems for the proposed human 
activities.
•	 Another goal of ecological planning is to emulate natural ecosystems when planning for 
anthropogenic activities, so that the resulting effects will be relatively ‘natural’. For instance, this 
can be achieved through developing a symbiotic industrial system that refers to an integrated 
process in which the waste of one process becomes a resource for another.
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In brief, ecological planning is a fundamental approach to the sparing and efficient use of natural 
resources while adopting human activities in a less harmful way to the environment [18]. For a sustainable 
knowledge city, it is necessary to analyse the interactions between urban systems and the environment. 
Sustainability assessment tools ranging from indicators to comprehensive models provide an analysis 
of the current state of ecological urban systems by identifying the causes of the problem across a wide 
range of spatial scales. Moreover, they serve as a tool that helps policy-makers in improving their actions 
for creating more liveable and sustainable cities [19]. As an innovative approach to this area, the next 
section presents a new sustainability assessment tool entitled ‘Micro-level Urban-ecosystem Sustainability 
IndeX’ (MUSIX). MUSIX is an indicator-based sustainability-indexing model that investigates the human 
environment interactions in a local context and assesses the impacts of current development plans on 
natural environment. The next section introduces the methodology adopted for the MUSIX and presents 
the application and interpretation of the model in a pilot study. 
3. An Ecological Approach: The MUSIX Model
MUSIX is constructed by following steps based on the Composite Indicators Methodology and User 
Guide developed by OECD [20]:
Developing a theoretical framework: This step identifies the main objectives of the model that underpin the 
methodological approach to be applied. Accordingly, it clarifies the relevant indicators and data sets that 
are related to the desirable outcomes followed by the development of policies. The theoretical framework 
of the MUSIX is based on environmentally sustainable city which is referred to a city that has an effective 
use of its resources while reducing ecological impacts and sustaining their ecological functioning, 
meanwhile providing higher living standards and a healthier urban environment for its citizens.
Selecting indicators and data collection: Environmental indicators represent the physical, chemical, 
biological or socio-economic measurements of a complex ecosystem or environmental issue [21]. They 
are able to reflect the changes over a period of time depending on the problem by providing information 
about its severity and draw attention to the effectiveness of current policies [22].  In order to measure 
environmental sustainability performance, a reliable set of indicators is required. A set of relevant indicators 
was developed through a comprehensive review of existing indicator initiatives [23;24;25;26;27;28;29]. 
For this study, data collection was a major problem due to the unavailability of data at the parcel scale. 
Therefore, indicators were also selected through consideration of the local context and data availability 
for the pilot test-bed city (see Appendix 1).
Multivariate analysis: As stated by Nardo et al. [30], if the indicators are chosen arbitrarily without 
investigating the interrelationships between them, the index result can lead to overwhelming, confusing 
and misleading decisions by policy-makers. This situation can be characterised as ‘indicator rich but 
information poor’. Therefore, the underlying structure of the data needs to be examined before the 
construction of composite index. For the next step, a statistical analysis was employed. This step 
designates whether the theoretical framework of the index is well defined and the selected indicators 
are appropriate to describe the measured phenomenon [31]. As a result of the non-normal distribution of 
data set, the Spearman’s rank correlation analysis was conducted to examine the relationship between 
the indicators.
Spatial analysis: As stated by Oluseyi et al. [32], in recent years, remote sensing and geographic 
information systems have become effective tools in the transformation of multi-spectral, multi-resolution 
and multi-temporal data into valuable information for monitoring environmental processes and impacts. 
Remote sensing provides information concerning the changes on the Earth’s surface over a wide range 
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of spatial (local to global) and temporal (years to decades) scales [33]. With an effectively integrated 
geographic information system, remotely sensed data offers resource managers and decision-makers 
storage and manipulation of information in spatial and non-spatial domains as well as assists in the 
measuring, mapping and modelling activities [34]. Spatial analysis of the study area was carried out 
through aerial remote sensing data with the use of ArcGIS software. From visual and digital interpretations 
of the aerial photo imagery derived from Google Maps, the total area of each land cover type within 
parcels were measured by using the ArcGIS Analysis tool.
Normalisation: A benchmarking normalisation method was employed to remove the scale effects of 
these different units by standardising the original indicator units to normalised units [31;35]. By reviewing 
various studies in the literature, benchmark values for each indicator were assigned according to their 
minimum and maximum impacts on environmental sustainability. A scale of 1 (extremely unsustainable 
situation) to 5 (target level of sustainability) was used where the values were indicating different levels of 
sustainability.
Weighting: In composite indices, indicator weighting reflects the importance given to the variables forming 
the index. For this study, expert opinion weighting was selected due to the spatial scale and scope of 
the research. First of all, MUSIX is developed to measure the local-level environmental performance 
of an urban area. In this sense, consultation of local expert’s opinion helps to reflect the implications of 
the current planning policies, local environmental issues and needs of the study area. Secondly, MUSIX 
is developed as an assessment tool to serve in policy and decision-making processes. In this sense, 
the model results are highly benefited from the input from developers, planners and policy makers that 
consist of the expert survey participants. 
Aggregation: Aggregation is necessary in order to combine multi-dimensional indicator scores to form a 
single meaningful composite index. This step is composed of two different aggregation stages. Firstly, 
an arithmetic aggregation was conducted. Additive aggregation is basically the arithmetic average of the 
weighted and normalised indicator scores. The composite index score was calculated by the following 
formula:
Where n is the number of indicators, is the weight for indicator i, and  is the normalised indicator 
value.
The composite index score was presented in five comparative sustainability levels: as suggested by 
Yigitcanlar et al. [36], low (0.00-1.00), medium-low (1.01-2.00), medium (2.01-3.00), medium-high (3.01-
4.00), and high (4.01-5.00). Secondly, a spatial aggregation was conducted. As defined by Rao [37], 
spatial aggregation is the process of grouping spatial data at a level of detail or resolution that is coarser 
than the level at which the data were collected. The study area was divided into 100 x 100 metre grid 
cells and ArcGIS software was used to transfer parcel-level aggregated composite index scores into grid 
cell scores. For this aggregation basically each parcel’s composite index score is multiplied by its area 
percentage within the grid cell and then summed into a single composite score for each grid cell.
Sensitivity Analysis: Each composite index is constructed by several subjective steps, which include 
the calculation method, selection of indicators, choice of aggregation and weighting procedures that 
are associated with some uncertainties in the methodology. Therefore, it is necessary to analyse the 
sensitivity of the index by using alternative methodological assumptions [38]. A sensitivity analysis was 
performed to assess the robustness of the model, and investigate the potential changes and their impact 
on the results derived from the model. 
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Interpretation of model outputs: Findings of the MUSIX and policy applications were presented in a clear 
and accurate manner through ArcGIS maps. 
The model was tested in a pilot study site selected from the Gold Coast City (GCC). The GCC is located 
in the South East of the state of Queensland, Australia. The city is the sixth largest city in Australia and 
covers an area of 1,378 square kilometres with its rapidly growing population and urban settlements. The 
GCC is a linearly developed city running parallel to the ocean, which consists of a beach strip connected 
with high rise residential areas, highways, canal estates, suburbs and semi-rural hinterland [39]. The 
existing land use pattern of the city includes a coastline with a high density residential and tourism 
accommodation surrounded with low-density housing developments, industrial areas, commercial activity 
centres and developing knowledge precincts [40]. 
The pilot area is a residential canal-estate development located on Dalley Park Drive in the suburb of 
Helensvale at the GCC. The area consists of detached single and two storeys lot dwellings. There is 
parkland located in the area. The total size of the pilot area is approximately 40 hectares and the total 
number of parcels is 324. The area is highly dependent on motor vehicle use with poor walkability. Parcel-
level findings of the model are presented and discussed below and the sustainability performances of the 
site are illustrated in Figure 1. The findings are expressed as a value between 1 and 5 indicating different 
levels of sustainability—1 being low, 2 medium-low, 3 medium, 4 medium high, 5 high. In addition to 
parcel-level findings, the outcomes of this study are also presented in grid cell level. Composite index 
maps of the case study sites are illustrated in Figure 2.
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In terms of hydrology, the sustainability performance score of the area is predominantly medium-
low. The poor evapotranspiration results clarify that there are large amounts of impervious 
surfaces as a result of canal-estate development in the area. Moreover, as the area has auto-
dependent pattern of development, the results show increased rates of surface runoff in the area.
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In terms of ecology, the sustainability performance score of the area is medium (on average). As 
most of the parcels have large amounts of impervious surfaces, the results demonstrate a low 
green area ratio in the area. However, the thermal effect of the site is generally favourable as 
parcels mostly have light-coloured roofs and surfaces related to climatic conditions.
P
O
LL
U
TI
O
N
Stormwater Pollution Air Pollution Noise Pollution
In terms of pollution, the sustainability performance score of the area is predominantly medium-
high. The results represent a good picture of stormwater quality. The parcels located on the canal 
side have good air quality as they are not exposed to traffic. However, parcels that are close to 
main arterial roads are exposed to noise pollution.
Figure 1 Parcel-level findings
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Figure1 (Cont’d)
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In terms of design, the sustainability performance score of the area is medium-low (on average). 
The results reveal that existing parcel layouts in the area do not meet the principles of passive 
solar design in terms of lot shape, building orientation, solar access and so on. Furthermore, most 
parcels lack green space as well as climate responsive landscape design.
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In terms of efficiency, the sustainability performance score of the area is predominantly in the 
medium to medium-low ranges. The results show that existing parcel layouts in the area do not 
meet the principles of energy and water efficient designs. Additionally, the results demonstrate 
that they do not use sustainable energy sources, such as solar panels. However, the water 
conservation of the site is generally favourable as the results indicate a high rate of rainwater 
tank usage.
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Stops Walkability
In terms of location, the sustainability performance score of the area is predominantly low. The 
results show that the area has poor accessibility to land use destinations by walking. The area 
does not have public transport access. Furthermore, as the area is highly dependent on motor 
vehicle use, the results clarify that the neighbourhood is not walkable.
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Parcel-Level Composite Index Score Grid-Based Composite Index Score
Figure 2 Grid-based composite index findings
Briefly, analysis of the findings clearly shows that there are major environmental impacts in the study 
area arising from increased impervious surfaces due to urban development and population growth. For 
instance;
•	 The parcels located on the canal side are covered by large amounts of impervious surfaces. 
Thus, they yield lower performance in terms of surface runoff rates. The results indicate that canal 
parcels have the lowest levels of green area ratio due to the loss of their native vegetation cover 
from canal construction. This finding shows that the type of development has a direct and adverse 
impact on the urban habitat and ecosystems. 
•	 The results show that the study area is highly dependent on car-based transport. There is no 
easy access to public services within walking distance or enough use of alternative modes 
of transportation, such as bicycles or buses. The results also demonstrate that the design of 
pedestrian ways and bikeways for the area need to be improved in order to improve the walkability 
of the streets. 
•	 Passive solar design is an important part of lot design through the encouragement of energy 
efficiency in subtropical regions like the study area. Unfortunately, most of the parcel layouts do 
not meet the principles of passive solar design in terms of lot shape, building orientation or solar 
access. Additionally, there is a lack of interest about climate responsive landscape design in the 
study area which may cause significant effects on the microclimate, such as higher levels of 
temperature, humidity, air pressure, wind speed and energy usage. 
•	 Another important aspect of climate responsive design, the implementation of energy and water 
saving strategies is not common in the study area. For instance, most of the houses have swimming 
pools, which have a major impact on water usage. Furthermore, waterfront development is also 
not suitable for water conservation methods, such as underground rainwater tanks.  
4. Integrating Ecological Knowledge into Sustainability Policies
A conceptual framework for the environmental assessment and reporting structure of the MUSIX, which 
is adapted from the Driving force-Pressure-State-Impact-Response (DPSIR) framework was developed 
in order to examine the linkages between human activities and ecosystems by clarifying the complex 
relationship between them (Figure 3). This framework provided a better understanding of the selection 
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of indicators that are relevant to the environmental sustainability assessment of the study area and also 
provided a conceptual basis for the policy recommendations for sustainable urban development. As 
shown in Figure 3, each component of this framework represents the following aspects of the model: 
Driving forces are the bottom-line causes of environmental pressures on the urban ecosystem; Pressures 
are the environmental problems occurred as a result of driving forces; State variable refers to the selected 
indicators of the model that monitor the pressures and problems; Impacts refer to the indicator sub-
category sets of the model that outlines the level of impacts on urban ecosystem, and; Responses are 
the actions that are taken in order to achieve a sustainable urban development.
Figure 3 DPSIR framework of the MUSIX
In light of the model findings, the issues, related policy objectives and proposed ecological planning 
strategies were categorised based on the DPSIR framework. Afterwards, some key ecological planning 
strategies were recommended to guide the preparation and assessment of development and local area 
plans in conjunction with the Gold Coast Planning Scheme, which establishes regulatory provisions to 
achieve ecological sustainability through the formulation of place codes, development codes, constraint 
codes and other assessment criteria that provide guidance for best practice development solutions. 
These relevant strategies are as follows:
•	 Establishing hydrological conservation through sustainable stormwater management in order to 
preserve the Earth’s water cycle and aquatic ecosystems;
•	 Providing ecological conservation through sustainable ecosystem management in order to protect 
biological diversity and maintain the integrity of natural ecosystems;
•	 Improving environmental quality through developing pollution prevention regulations and policies 
in order to promote high quality water resources, clean air and enhanced ecosystem health;
•	 Creating sustainable mobility and accessibility through designing better local services and 
walkable neighbourhoods in order to promote safe environments and healthy communities;
•	 Sustainable design of urban environment through climate responsive design in order to increase 
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the efficient use of solar energy to provide thermal comfort, and;
•	 Use of renewable resources through creating efficient communities in order to provide long-term 
management of natural resources for the sustainability of future generations.
These recommended strategies contribute in so many ways to sustainability which can be summarised 
as follows:
•	 Sustainable approaches need to be adapted to urban stormwater management in order to: 
o Reduce the impact of urban development;
o Manage surface runoff;
o Reduce pollution, flooding and erosion risks; 
o Improve the green infrastructure, and;
o Protect water and air quality.
•	 Sustainable ecosystem management needs to be provided in order to: 
o Preserve the existing native biodiversity and natural ecosystems;
o Protect endangered and threatened species;
o Promote urban green space network, and;
o Reduce the urban heat island effect from impervious surfaces.
•	 Pollution prevention regulations and policies need to be developed in order to: 
o Provide environmental quality;
o Reduce air emissions and stormwater discharges;
o Prevent transport-related noise pollution, and;
o Provide a healthy environment.
•	 Sustainable mobility and accessibility need to be provided in order to: 
o Minimise automobile dependency;
o Promote walking, cycling as well as public transport; 
o Provide mixed-use neighbourhoods that are easily accessible, and;
o Provide a safe and convenient environment for pedestrians.
•	 Sustainable design of urban environment needs to be achieved in order to: 
o Ameliorate the microclimate and improve thermal comfort;
o Reduce the environmental impact of buildings and paved surfaces;
o Encourage energy efficiency, and;
o Provide a better visual effect on built environment.
•	 The use of renewable resources needs to be encouraged in order to: 
o Provide energy conservation;
o Improve water use efficiency;
o Provide sustainable waste management, and;
o Achieve the long-term management of natural resources.
5. Conclusion
Results of the literature review have shown that human behaviour affects the functioning of the ecosystem 
and its dynamics irreversibly through population growth and rapid urbanisation. The increasing demand 
of productivity and consumption depletes and degrades the natural resources. Rapid urbanisation of 
populations is associated with the transformation of agricultural and forestland uses into built-up areas 
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and large portions of impervious surfaces have been created through this conversion. Impervious surfaces 
are regarded as the imprint of human activities on the natural environment. Therefore, imperviousness is 
a key indicator of these environmental impacts on urban sustainability [41]. Remote sensing is a useful 
tool in order to detect the impact of impervious cover on the natural environment. Change detection on 
the natural land cover using remote sensing helps sustainability assessment by: discovering the changes 
that have occurred; establishing the nature of the change; measuring the extension of the change, and; 
assessing the spatial pattern of the change [42]. To analyse the land cover change in sustainability 
assessment, remote sensing data can be used in several ways. 
In this study, a new local-level sustainability-indexing model (MUSIX) is developed to monitor the 
environmental impact of land cover change on the urban ecosystem. MUSIX evaluates current 
development plans; moreover, provides local and micro-level sustainability reporting guidance to help 
policy-making concerning environmental issues. The findings have shown that MUSIX has the potential 
to be used for measuring and benchmarking sustainability performances, particularly at the local level 
through the development of sustainability indicators and composite indices. On the other hand, MUSIX 
has limitations like other indices. The main limitation of this research was the lack of reliable data during 
the indicator selection of the MUSIX. At the beginning of the study, a comprehensive list of indicators 
was developed. However, the indicators which were related to socio-economic structure of the urban 
ecosystem had to be excluded due to problems with individual or household level data collection and 
privacy issues. Furthermore, some challenges occurred during land cover detection through aerial remote 
sensing data. Because of poor data resolution, weather conditions or shadowing issues, the images 
were not detectable for some residential areas, hence; some practical and time-efficient solutions were 
implemented for the success of the study.
In conclusion, MUSIX measures the sustainability of a residential development through providing data 
analysis and interpretation of results in a new spatial data unit. With the pilot implementation in the 
Gold Coast City, this research validates that parcel-based spatial analysis collects reliable and accurate 
land use information for planners and policy-makers. The results confirm that the model can be used 
for benchmarking sustainability performance at the micro-level and that it also serves as a tool for 
different stakeholders in order to discuss and develop sustainability policies. As an extension of this 
study, further research can be carried out to adapt and apply the model to different land use patterns 
with some modifications. MUSIX is also planned to accommodate for evaluating alternative scenarios for 
the knowledge based urban development. In this manner, the model provides information to compare 
during the evaluation of proposed projects and plans. It also helps practitioners to choose the most 
appropriate plan that best accomplishes sustainability goals. Moreover, the model provides coordination 
and collaboration between different government ministries and bodies that are needed to ensure the 
creation of sustainable knowledge cities.
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Appendix 1 Indicator set of the MUSIX 
MAIN CATEGORIES SUB-CATEGORIES INDICATORS DESCRIPTIONS UNITS DATA SOURCES
NATURAL 
ENVIRONMENT
HYDROLOGY
Evapotranspiration
Changes in 
evapotranspiration 
rates resulting from 
impervious surface 
ratio
%
•	 Literature review 
•	 Aerial imagery 
data derived 
from GCCC
•	 ArcGIS software
Surface Runoff
Runoff based on the 
% of different types of 
surfaces 
%
ECOLOGY
Urban Habitat Green area ratio %
Microclimate Albedo of surfaces by their area percentages %
POLLUTION
Stormwater Pollution
Transport related 
lead concentrations in 
stormwater runoff
mg/L
•	 Literature review 
•	 Aerial imagery 
data derived 
from GCCC
•	 ArcGIS software
•	 ARC Linkage 
Project
Air Pollution Transport related lead concentrations in air μg/m³
Noise Pollution Calculation of road traffic noise dBA
BUILT 
ENVIRONMENT
LOCATION
Proximity to Land Use 
Destinations
Access to public 
services within 800 m 
walking distance
NDAI score
•	 Literature review 
•	 Aerial imagery 
data derived 
from GCCC
•	 ArcGIS software
•	 ARC Linkage 
Project
Access to Public 
Transport Stops
Public transport stops 
proximity to lots m
Walkability Design of pedestrian and bikeways points
DESIGN
Lot Design
Existing lot plan meets 
the principles of 
passive solar design
points
•	 Literature review 
•	 Aerial imagery 
data derived 
from GCCC
•	 ArcGIS software
Landscape Design
Existing landscape 
plan meets the 
principles of 
subtropical landscape 
design
points
EFFICIENCY
Energy Conservation
Existing plan meets 
the principles of 
energy efficient design
points
Water Conservation
Existing plan meets 
the principles of water 
efficient design
points
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KNOWLEDGE POTENTIAL OF CLUSTERS: A COMPARATIVE STUDY FROM TURKEY AND 
FINLAND
Murat Akpinar1, Melike Mermercioglu2
1JAMK University of Applied Sciences, Rajakatu 35, 40200, Jyväskylä, Finland, murat.akpinar@jamk.fi
2Koc University, Rumelifeneri Yolu, Sariyer, 34450, Istanbul, Turkey, mmermercioglu@ku.edu.tr
Knowledge-based view recognizes the importance of knowledge as a source of competitive ad-
vantage and organizational learning as the underlying process for the creation of such advan-
tage. Clusters have been identified as influential mechanisms to drive innovations through knowl-
edge sharing and knowledge creation activities among cluster members. This study follows these 
streams of research and aims to assess and benchmark the knowledge potential of two tourism 
clusters from Turkey and Finland using an adapted version of the emerald model. The bench-
marking of the two clusters enables soliciting recommendations for policy makers to improve the 
knowledge potentials of their clusters. 
Keywords
Clusters, emerald model, Finland, knowledge, tourism, Turkey 
1. Introduction
Clusters are geographic concentrations of interconnected companies and institutions in a particular field, 
linked by commonalities and complementarities [1]. The companies and institutions are co-located in 
proximity and linked by interdependencies in providing a related group of products and/or services [2]. 
Members of a cluster may come from diverse fields and include market actors such as competitors, sup-
pliers, distributors, collaborators from related industries, and buyers as well as nonmarket actors such as 
regional development agencies, universities, colleges, laboratories, research institutes, technology trans-
fer offices, trade associations, cluster organizations, banks, venture capitalists, private equity companies, 
angel investors, and media [3]. Clusters can be classified in a number of dimensions: (1) according to the 
types of products and services they produce (e.g., automotive, financial services, tourism), (2) according 
to the nature of their locational dynamics (e.g., traded, local, resource-dependent), and (3) according to 
their stages of development (e-g., emerging vs. mature clusters, clusters in advanced economies vs. 
clusters in developing economies, or cluster in rural areas vs. inner cities) [2].
Some of the recent research in the USA show that presence of strong clusters has positive impacts on 
new business formation, start-up employment, start-up firm survival [4], as well as higher employment 
growth, higher growth of wages, and higher patenting rates[5, 6], all resulting in improvement of prosper-
ity in a region. These researchers classify benefits of clusters under three general areas [2]. First of all, 
companies in a cluster achieve higher levels of efficiency as they gain access to more specialized assets 
and suppliers in shorter reaction times in the close proximity of the cluster. Secondly, higher levels of in-
1 The authors are listed in alphabetical order. They contributed equally to the develop-
ment of this paper. 
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novation can be achieved by close interactions of companies, users, suppliers, collaborators from related 
industries, and research institutes. Face-to-face interactions, labor mobility, and informal social networks 
in the cluster create relationships based on trust and stimulate creation of new ideas, transfer of tacit 
knowledge, and knowledge spillovers. These interactions in the cluster provide pressures to innovate 
while lowering the cost of experimenting. Thirdly, in response to creation of new ideas and knowledge 
spillovers, the levels of new business formation are higher in clusters. New business formation is easier 
since it is relatively easy to find network partners in the value chain in close proximity, it is relatively easy 
to access required resources and support to start and grow the business (e.g., availability of venture cap-
italists, private equity firms and angel investors), and the costs of failure and risk-taking are reduced as 
entrepreneurs can move back to other employment possibilities in the cluster.
Having acknowledged benefits of clusters, cluster initiatives have been undertaken all around the world 
during the last twenty years. The European Union has developed cluster-based strategies as a viable 
solution to drive growth and employment in response to the economic crisis in the region, which has been 
affecting especially southern European countries like Greece, Portugal, Spain and Italy for already four 
years. On October 22, 2008 the European Cluster Policy Group was established by a decision of the 
European Commission to strengthen the quality of cluster programs in Europe. Performances of clusters 
and cluster initiatives are being benchmarked to find out best-in-class practices in both developed and 
developing economies [7, 8].
There are, however, also contradictory views on clusters. In one study it is argued that clustering leads to 
employment growth in manufacturing industries but not necessarily to international export success [9]. In 
some other studies, market positioning and firm positioning are found out to be more important in driving 
firm competitiveness than purely spatial proximity and co-location [10, 11]. Further research suggests that 
it is the type of co-located firms and not just clustering or cluster size per se that matter for innovativeness 
[12, 13]. That research argues that while innovative performance improves when innovative companies 
co-locate with other innovative firms in the same industry, co-location of non-innovative companies will 
produce negative externalities. Clustering benefits more those companies with higher knowledge stocks 
and younger firms with higher uncertainty [14]. Hence, there is mixed evidence. As a result, a positive 
relationship between clustering and innovation and entrepreneurship is difficult to generalize [15], and 
there is yet room for research to understand differences in performance between different clusters as well 
as between firms in the cluster and firms outside the cluster [16].
In this research we adopt the knowledge-based view of the firm [17, 18] and base our assumptions on 
earlier research, which suggests that knowledge, stocks and absorptive capacity of companies in clus-
ters play key roles to benefit from clustering in driving innovations and new business formation [19, 14]. 
Our aim is to assess the knowledge potentials of clusters and identify the key dimensions that lead to 
enhanced cluster performances. To achieve this aim we focus on two tourism clusters. One of the clusters 
is located in Sariyer, a municipality of Istanbul in Turkey, the fastest growing economy in Europe and the 
world’s sixth location in the number of tourists visiting the country per year. The other cluster is located 
in Jyväskylä, a city located in the region of middle Finland. The region is known as the land of thousand 
lakes, and it is an attractive location for tourists from neighboring Russia.
The rest of the paper is organized as follows. Following this introduction, the tourism industry in the world, 
in Turkey and Finland along with Sariyer and Jyväskylä are briefly presented in section 2. Then the theo-
retical framework and methodology are described in sections 3 and 4 respectively. Finally the results are 
shared in section 5, and the paper ends with a discussion in section 6.
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2. Tourism industry at a glance
Tourism is considered as one of the fastest growing worldwide industries and at the same time a ma-
jor source of value creation and employment. World Tourism Organization (UNWTO), reported that the 
sector has experienced continued expansion over the past six decades and the number of international 
tourist arrivals has grown from 277 million in 1980 to 528 million in 1995, and to 983 million in 2011 [20]. 
The industry has USD 2.1 trillion direct contribution and estimated to have USD 6.6 trillion indirect con-
tribution to the worldwide gross domestic product (GDP) in 2012 [21],and it is reported that the sector 
generated around 101 million direct jobs in 2012 equal to the 3.4 % of total world employment and 261.4 
million indirect jobs accounting to one in every 11 jobs in the world [22].
Besides its direct effects on the people employed in this area and companies involved in tourism, the 
sector also stimulates activities in sectors such as construction, transportation and retail, which are its 
direct suppliers. Because of its beneficial effects on the economy of the country, tourism represents a 
means for increasing the quality of life by contributing to the development of competition and leading to 
improved living standards [23]. Respectively, in the G-20 2012 Mexico Summit convened in Los Cabos 
on 18-19 June 2012, the leaders of G-20 declared that they recognize the role of travel and tourism as a 
vehicle for job creation, economic growth and development [24]. An emerging trend in tourism is identified 
as “urban tourism” which will have significant impacts in overall urban planning and increased well-being 
for the billions living in the world’s cities [25].
Ranked as the sixth country in the world in 2011 by the number of international tourist arrivals [25], and 
eleventh by international tourism receipts [26] Turkey’s economy is significantly affected by tourism. Al-
though the country ranks 46th in 2013at the Tourism and Travel Competitiveness Index [27], tourism rev-
enues represent 27 billion USD, 2.07% of GDP of the country and the sector is acknowledged to be one 
of the pillars in Turkey’s 2023 growth strategy. Turkey is expected to become a major destination on the 
list of the top five countries receiving 50 million visitors per year and 50 billion USD tourism revenues by 
2023 [28]. The number of foreigners who visited Turkey within 2012 is equal to 36.8 million with Istanbul 
being the second city with 29.52%of all arriving foreigners [29].
Moreover, Istanbul is the 10th city in the world, following New York City with the number of international 
arrivals in 2011 [30]. The city is identified as having a very high potential regarding tourism and is select-
ed as a top priority destination regarding congress tourism, and Kilyos in Sariyer district is identified as 
one of the 10 tourism destinations in Turkey. The district of Sariyer is located on the European side of 
Istanbul and is spread over an area of 151 km2comprising of both urban (25 neighborhoods) and rural (8 
villages) areas with a population estimated to be close to 400,000 [31]. In the environmental layout plan 
of Istanbul, Sariyer is classified as not suitable for industrial investments mostly due to the zoning law 
and is identified as one of the ecological and nature based tourism areas [32].The district is identified to 
have great advantages in the tourism sector with its proximity to Istanbul’s city center, its long coastline 
along the Bosphorus, its forests and its renowned restaurants. Accordingly, an action plan, SDAP (Sariyer 
Development Action Plan) was developed by the Municipality [33].
Finland on the other hand, received 7.3 million foreign visitors in 2011 [25], and it is ranked 44th by 5.6 
billion USD tourism revenues in 2011 representing 2.13% of GDP [26]. The country ranks among the first 
20 countries throughout the years at the Tourism and Travel Competitiveness Index [34], and Finland’s 
objectives regarding the sector include strengthening tourism clusters and networks, supporting the 
growth and development of enterprises and improving the infrastructure of tourism areas [35]. Jyväskylä, 
located in the lake district of Central Finland, is the seventh largest city in the country with a population 
of 132,000 people [36].The city spans over an area of 1,171 km2 and is home to 47,000 students during 
the academic year. Along with cultural activities such as concerts, festivals, museums and theatres, the 
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companies in the area have special expertise in paper manufacturing energy production, environmental 
technology, nanotechnology, information and wellness technology.
3. Theoretical Framework
In assessing the knowledge potentials of the two clusters we adopt the emerald model [37]. The model 
which visualizes competitiveness as industrial attractiveness was originally developed to assess the at-
tractiveness of a location as a global knowledge hub. Also called the global knowledge hub model, the 
model identifies six dimensions of attractiveness, and one moderator. The dimensions are educational 
attractiveness, talent attractiveness, R&D and innovation attractiveness, ownership attractiveness, envi-
ronmental attractiveness, and cluster attractiveness, and the moderating element is knowledge dynamics 
(see Figure 1). Locations differ in their abilities to attract advanced education institutions, talented em-
ployees, academics, R&D projects, competent and willing owners and investors, creation and implemen-
tation of environmental solutions, and formation of a diverse and sizeable cluster of related companies 
[37].The effects of these dimensions are moderated by the degree of knowledge dynamics in the cluster. 
Figure 1. The emerald model adapted from Sasson and Reve [37]
Educational attractiveness is the first dimension in the model. Education is an essential element for 
developing knowledge in the cluster. Educational attractiveness assesses the popularity of the cluster’s 
field of education and existence of high quality educational institutions in the field attracting high number 
of students from the region and abroad. This dimension is measured in the original work of Sasson and 
Reve [37] with a number of measures including (1) number and growth of graduate students in the field 
in the region, (2) number and growth of foreign graduate students in the field in the region, (3) percent of 
graduates studying in this field to all graduates, (4) number and growth of doctoral students in the field in 
the region, (5) number and growth of total degrees conferred, and (6) number and growth of craft certifi-
cates issued in the field in the region.
The second dimension is talent attractiveness. Talent refers to the existence of qualified human resourc-
es employed in the cluster. They are the key knowledge assets who will come up with new ideas for 
innovations and new business development. Talent attractiveness assesses the ability to attract talent to 
the cluster, and it is measured by Sasson and Reve [37] using measures like (1) number and growth of 
educated workers in the cluster, (2) number and growth of foreign workers in the cluster, (3) number and 
growth of foreign educated workers in the cluster, (4) sexiness barometer (number of success and failure 
stories about the cluster), (5) level and growth of average salary, and (6) level and growth of employee 
turnover.
R&D and innovation attractiveness is the third dimension. It assesses the existence of R&D personnel 
in the cluster as well as R&D expenditures and patents for innovations. Sasson and Reve [37] use a 
variety of measures for the evaluation of this dimension. They are (1) number and growth of academic 
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publications in the field, (2) number and growth of academics working in the field, (3) number and growth 
of foreign academics working in the field, (4) number and growth of patent registrations, and (5) number 
and growth in R&D investments.
Ownership attractiveness, the fourth dimension, addresses the cluster’s abilities to attract foreign own-
ership, availability of venture capital for start-ups, and competences of owners. The measures used in 
evaluating this dimension by Sasson and Reve [37] are (1) amount and growth in the value of foreign 
ownership, (2) amount and growth in venture capital investment to the cluster, and (3) extension of own-
ers’ competences. For the third measure, owners are classified as industry-competent owners, regional 
competent owners, cluster competent owners, and generalist owners.
The fifth dimension is environmental attractiveness. It evaluates the cluster’s stand and activities towards 
producing its products and services with environment friendly operations. Measures used in the assess-
ment of this dimension by Sasson and Reve [37] include levels of carbon dioxide or greenhouse gas 
emissions), level of use of renewable energy, and levels in handling of environmental toxics and waste.
The last dimension is cluster attractiveness. It refers to the existence of an agglomeration of related com-
panies in a geographic region resulting in specialization and value creation in a certain field of activity 
in the region. This dimensioned is measure by Sasson and Reve [37] with measures like (1) level of re-
gional, national or global agglomeration (i.e. specialization), (2) completeness of the value chain, (3) total 
amount of value created in the cluster, and (4) the degree of internationalization of the cluster.
Knowledge dynamics is the moderating element in the model. Knowledge dynamics is the degree at 
which knowledge flows efficiently in the cluster resulting in dynamic interaction and relationships between 
related companies and institutions. This is in contrast to the case where companies and institutions would 
be in isolation merely sharing a certain geographical space.
By adopting this theoretical framework our research deviates from most of earlier research on tourism 
clusters [see 38, 39, 40, 41]. This research is also a pioneer by taking a comparative approach between 
two clusters. We believe that the comparison provides learning opportunities for both clusters.
4. Methodology
The methodology used in this study is cluster benchmarking. Benchmarking is not only a goal-oriented 
assessment method but also an orientation on how the cluster is placed and performs in relation to an-
other cluster. Comparison enables clusters to learn from each other to optimize their performances. In 
this study we benchmark a tourism cluster in Sariyer, a municipality of Istanbul in Turkey with a tourism 
cluster in Jyväskylä, Finland. The clusters were selected as they are important employers in the regions 
of the researchers of this paper. 
Data was collected from Turkey and Finland to the extent possible from secondary sources.Main sourc-
es of secondary data were databases of Statistics Finland (http://www.stat.fi), OECD (http://stats.oecd.
org/), European Cluster Observatory (http://www.clusterobservatory.eu/),TUIK - Turkish Statistical Insti-
tute (http://www.turkstat.gov.tr),UNWTO – World Tourism Organization (http://statistics.unwto.org), HAY 
Group salary survey 2012 (http://www.haygroup.com), and WHO – World Health Organization (http://
who.int/whosis).
In addition to secondary data collection, 8 surveys (3 restaurants, 1 hotel, 1 congress center, 1 ski resort, 
1 pub, and 1 museum) were conducted in Finland, and 22 surveys (4 touristic shops, 2 hotels, 1 beach, 
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14 restaurants, and 1 organizations & events center)  were conducted in Turkey via phone as well as 
face-to-face interviews. The survey included both closed and open questions in order to gather further 
insights into the clusters.
There were a number of limitations in accessing cluster-level statistics. In some cases (e.g., R&D and 
innovation statistics in Finland and Turkey) country-level data were used as best estimates to replace 
cluster-level data. Use of a variety of sources and prima data collection, however, contributed to valida-
tion of the data collected.  
5. Results
Educational attractiveness
There are 5 universities with campuses in Sariyer admitting a total of 11,606 students per year. These 
universities have a total quota of 180 students for tourism-related studies, leading to a popularity index 
of 1.5%.The total number of students graduated from this field within the last 5 years is equal to 383, all 
with undergraduate degrees in the field as there were not any masters or doctorate degrees offered within 
those years. Boğaziçi University’s vocational school of tourism and hotel management was closed within 
the recent years. However vocational programs in hotel management, travel agency management, ca-
tering, hospitality and tourism are offered. The ratio of foreign students to all students in Turkey is 0.72%.
In Jyväskylä, there is a bachelor programme in tourism and hospitality offered by JAMK University of Ap-
plied Sciences. The intake per year to this programme is 40 students. The number of graduates in year 
2011 was 36. The field is popular as the number of first-choice applicants for each available study place 
was 6.2 in year 2011. There are not any masters or doctoral programmes offered in this field in Jyväskylä, 
hence there are no such graduates. However, the vocational schools in Central Finland offer vocational 
trainings in tourism and hospitality as well as hotel and restaurant fields. In year 2011 there were 52 
graduates in tourism and hospitality and 293 graduates in hotel and restaurant fields. The ratio of foreign 
students to all students in Finland is 4.64%.
The comparison of the two regions reveals that Jyväskylä excels in providing vocational trainings for 
lower and middle-level positions. That is not offered at all in Sariyer. Finland is also a more attractive 
location for foreign students. This is no wonder since Finland is well-known for its high quality education 
which is offered free of charge also for foreigners. Overall, we can conclude that Jyväskylä scores better 
in educational attractiveness and thus its tourism cluster has a higher knowledge potential compared to 
its peer in Sariyer.
Talent attractiveness
The number of people in Sariyer tourism clusters estimated to be around 4,000 employed in approxi-
mately 195 enterprises. However, it is reported that there is also a significant amount of non-registered 
employees, some of them foreigners. Most of the employees are graduates of secondary schools. Ac-
cording to HAY Group salary survey results, the average wage of those working in the tourism industry is 
780 Euros per month, which is about 50% of the aggregate average wage level in Turkey. The average 
wage for managers in the tourism sector is equal to 3,190 Euro per month, and that is about 90% of the 
aggregate average wage level for managers in the country. However, there is an important limitation in 
our calculations in that the norm of paying tips by the customers in most of the restaurants and hotels in 
Turkey is not included in the calculations. Despite that, from a wage perspective, tourism is not an attrac-
tive sector for talented people in Turkey.
In Jyväskylä region, total of 2,621 people were employed in the tourism cluster in year 2011. Out of these 
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2,084 were employed in restaurants, and the rest were mostly in hotels. Out of these, 308 had master 
degree, 6 had doctoral degree, and 1 had licentiate degree. Average wage was 2,128 Euros per month 
which is 67% of the aggregate average wage level in Finland. Tourism is not an attractive sector for tal-
ented people in Finland, either.
To conclude, taking into account purchasing power parity, employees in Finland’s tourism clusters earn 
on average better than their peers in Turkey, but in both countries tourism is not an attractive sector for 
talented people. This restricts significantly the knowledge potential of both clusters. 
R&D attractiveness
Given the nature of the industry, tourism is not very much open to R&D activities. This is evident in figures 
from both clusters in that there are no researchers and no innovation patent applications, and the amount 
of R&D spending is insignificant. This is a major hindrance to the knowledge potential of tourism clusters.
Ownership attractiveness
There is not any significant inward FDI (Foreign Direct Investment) in tourism in Sariyer and Jyväskylä 
districts, apart from a few hotels belonging to international chains. The amount of outward FDI is also 
zero. Most of the tourism enterprises can be classified as small to medium companies largely owned and 
run by families in both regions. As the industry does not offer high growth possibilities, it is not attractive 
for venture capital, as we see from insignificant figures. Other factors which decrease ownership attrac-
tiveness include high level of competition in restaurant business in Jyväskylä, lack of venture capital and 
high interest rates for borrowing in Turkey, the seasonal nature of the industry, and its vulnerability to 
general economic conditions. As a result, we assess ownership attractiveness to be low both in Sariyer 
and Jyväskylä.
Environmental attractiveness
According to World Economic Forum’s Tourism & Travel Competitiveness Index [34], Turkey ranks 95th 
in 140 countries while Finland ranks 3rd in environmental sustainability pillar. This difference is evident in 
figures. Air is much more polluted in Turkey with annual mean particulate matter concentration (PM10) 
of 66 ug/m3 than in Finland with average annual PM10 of 19 ug/m3. Similarly, Finland performs better in 
toxic waste treatment with annual treatment of 470 kg per person than Turkey with 344 kg per person. 
The amount of waste per person in Sariyer is 2.58 kg/person/day, and this is much larger than in Istanbul 
(1.2 kg/person/day), in Turkey (1.14 kg/person/day), and in Finland (0.73 kg/person/day). The environ-
mental expenditures of Sariyer and Turkey are very low calculated to be 30 Euro/person/year and 13 
Euro/person/year respectively. In Finland, the amount of environmental R&D spending equals ca. 1.5% 
of all public R&D spending. Based on these figures we conclude that Jyväskylä has a significantly better 
knowledge potential in environmental issues.
Cluster attractiveness
There are about 195 tourism enterprises in Sariyer employing around 4,000 people, which is estimated 
to be 4.2 % of the employment in the region. The regional agglomeration figure of Sarıyer in the tourism 
sector is calculated to be equal to 1.045. Unfortunately the revenues were not available for the Sariyer 
cluster. Turkey’s national agglomeration in tourism is 1.02. As a result the Sarıyer tourism cluster is a one-
star cluster as it accounts for more than 3% of employment in the region
Finland’s national agglomeration in tourism is 1.35 in year 2011 that is lower than the cutoff level of 2 for 
earning a star [2]. Jyväskylä follows the general trend of Finland with a regional agglomeration of 0.97 
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in year 2011. The size of the cluster in Jyväskylä is relatively small with 2,621 employees (also lower 
than the cutoff level of 10,000 to earn a star. The cluster generated total revenues of 255 million Euros 
(ca. 97,300 Euro per employee) in year 2011. The tourism cluster in Jyväskylä is a one-star cluster as it 
accounts for more than 3% of employment in the region. Overall, both clusters have little attractiveness 
since their sizes are small, and the regions are not specialized in them.
Cluster dynamics
In Sariyer the restaurant sector has the most competitive environment while there is moderate amount of 
competition among hotels, beaches and touristic shops. There is limited cooperation between these com-
panies such as procurement of goods from local suppliers or sponsoring events of the museums in the 
district. Turnover of employees is relatively high in the Sariyer cluster. In the SDAP report generated by 
the Sariyer Municipality, several action plans with short, medium and long implementation periods were 
introduced along with the implementation steps and responsibilities. Among the 227 action plans, 78 are 
identified as having direct and 75 of them having indirect effects on the development of the tourism sector 
in the district. These proposals by the municipality, along with the newly formed Sariyer Tourism Devel-
opment Committee will have significant effect on the cooperation and collaboration among enterprises.
In Jyväskylä we find similar results regarding the levels of competition and cooperation. However, the 
level of employee turnover in general is low except in restaurants. Overall, it seems that there is need for 
agents in both clusters to improve the dynamics of collaboration.  
6. Discussion
This study took a novel approach and benchmarked the knowledge potentials of two tourism clusters us-
ing the recently developed emerald model. This model is easier to operationalize than the diamond model 
of Michael Porter. However, there are certain challenges and limitations. The analyzed units should have 
well-established statistical databases. This is especially challenging in the cases of small, regional clus-
ters from emerging economies where statistics are difficult to access and not always reliable. In overcom-
ing this challenge, we needed to adapt the emerald model based on availability of data in choosing the 
right criteria for each of the seven attractiveness dimensions. Despite this limitation, the model proves to 
be useful for soliciting suggestions for policy makers. 
From educational point of view, actions need to be taken in Sariyer to introduce vocational schools spe-
cialized in tourism and increase corporate trainings. There are already 5 universities located in the district 
and their facilities and resources can be used for organizing training programs on the area of tourism. 
Need for qualified staff having sales and service quality mentality is highly important in service industries 
like tourism because the staff is in direct contact with customers and thus has direct impact on success. 
From talent point of view, tourism could be made more attractive for talent in both Sariyer and Jyväskylä 
by increasing salary levels which currently index at about 70 to average salaries. R&D is the weakest 
dimension in both clusters. Without R&D it is difficult to differentiate and offer innovative products and 
services to customers. There is surely a need to improve the service quality, the experience of the cus-
tomer, and the value for money in the tourism industry to stay competitive. Given the relatively small 
resources of companies, perhaps collective R&D effort under the leadership of a neutral agent (perhaps 
cluster organization) would be most suitable. As a concrete first step, a comprehensive data bank for 
all the tourism activities carried out in Sariyer and Jyväskylä could be prepared and shared with cluster 
members. The environmental attractiveness is an extremely important factor given the nature of the tour-
ism industry and especially the kind of tourism activities carried out in Sariyer and Jyväskylä. Both areas 
are well known for their natural tourist attractions. Therefore, strict measures are needed to improve the 
environmental conditions. As Finland ranks 3rd in the environmental sustainability pillar on the Tourism 
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& Travel competitiveness index, Turkey in general and Istanbul, Sariyer in particular have a lot to learn 
from Finland’s experience. Measures should be taken both on specific issues such as building facilities to 
improve the handling of waste and treating effectively wastewater in the area but also on setting up and 
enforcement of the environmental regulation like in the Finland example. To increase cluster attractive-
ness and dynamics, there is a need to attract more enterprises in both regions and stimulate collaboration 
projects among them. Wellness and congress tourism could be potential areas where both regions could 
achieve this growth and offer value-added solutions. It is through this growth dynamics that the existing 
knowledge base of the clusters will further develop.
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Since the concept “Automobile depend urban planning” is comprehensively applied, the organic 
urban fabric is shattered by road and through traffic forcibly. Irregular lots are thus left awkwardly. 
The “fractional lots”, on which are almost impossible to construct any buildings, cause discordant 
urban formation; moreover, they stop the urban development in the past years. Yet, are fractional 
lots merely negative, in the age of knowledge economy? To interrelate the formation of urban 
structures and knowledge dynamics, two perspectives can be combined. 1) Cities as knowledge 
tools which support intellectual capital: depending on its very resources of relational and structural 
capital, the social and physical set-up of urban environments determines human communication, 
information exchange, and collective thinking. 2) Cities as diagrams of knowledge: knowledge is 
regarded as a major force shaping cities into specific patterns, a powerful urban driver, reflecting 
in urban configuration. Due to this significance, the low premium and the location (in the city 
centre) in our case, fractional lots offer people the heterogeneous and flexible possibility of 
gathering, intensive communication and appropriate atmosphere: the creative milieu. Therefore, 
the “non-planned” fractional lots might be the potential places for knowledge production. Within 
that scope, the phenomena were investigated in detail in the centre of Tainan, the oldest city in 
Taiwan. 
Keywords
Creative Milieu, Fractional Lots, Knowledge Production, Knowledge Based Urbanism, Tainan
1. Introduction
In the late 1950s, the Athens Charter (Charte d’Athènes) became the highest principle of urban planning 
and development and it affected not only the development of new urban area but also the post-war 
reconstruction of the city centre. Since then, the concept “Automobile dependent urban planning” has been 
comprehensively applied in many countries [1]. Nonetheless, such automobile oriented planning ignores 
the existed urban fabric in built up area. To illustrate this, firstly, the original circulation system which could 
also be described as local activities shattered by new traffic flows. Secondly, as for physical space, the 
organic urban fabric was separated into many fragments by “modern” (more precisely modernistic) road 
system. Furthermore, unfortunately, some of the restrictions from the regulations of urban planning and 
architecture make these “fractional lots” almost impossible to construct any buildings. Consequently, a 
new kind of open space: “urban poche” appeared and gathered along the edge of road which is one of 
the key components of porous city.
Generally, fractional lots are the symbol of partial failure in urban development. Owning to the fact that, 
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in the traditional concepts, those fractional lots, on which could barely build any construction, are the 
obstacles to urban development. However, from the perspective of knowledge city, those “urban poché” 
might be the potential place of knowledge production. To realize the connection between urban formation 
and knowledge dynamics, three perspectives should be concerned.
•	 Cities can be viewed as knowledge tools which support intellectual capital. Depending on its very 
resources of relational and structural capital, the social and physical set-up of urban environments 
determines human communication, information exchange, and collective thinking [2]. In another word, 
the places which can provide communication, information exchange as well as collective thinking 
indeed have significant impact on knowledge production.
•	 Cities can be viewed as diagrams of knowledge. Here, knowledge is regarded as a major force shaping 
cities into specific patterns, a powerful urban driver which directly reflects in urban configuration [3]. 
In knowledge society, the city should have some specific pattern to support the process of knowledge 
production.
•	 The spaces characterised by “In-Between” [4] provide the key to the transition and connection 
between areas with divergent territorial claims. These spaces could offer a sense of safety which 
constitutes, essentially, the spatial condition for the meeting and dialogue between areas of different 
orders. Due to this significance, these kind of places encourage communications and interactions [5].
Based on three perspectives above, the modern road development was imposed upon the existed urban 
fabric and therefore, fractional lots were created along the roads due to the demolition of old buildings (or 
fabric), which usually remained partial of the structure. However, this problem cannot be solved through 
traditional urban development. Thus, the edge of modern roads are fairly rough and porous rather than neat 
and straight which is opposite to the original expectation of urban planning. Although the accumulation of 
these “urban poché” is not the typical facilities for knowledge production such as research center, library, 
museum or even garage. Nonetheless, urban poché in many cities provide a new process for knowledge 
production which transfers these useless spaces into the potential places in knowledge society.
2. Model
To connect the urban structure and knowledge dynamics, two perspectives should be concerned: 1) 
cities as knowledge tools which support intellectual capital; 2) knowledge as a major force shaping cities 
into specific patterns. Besides, the specific function is the necessary condition to recognise a space as 
a place.
This essay attempts to clarify the interrelation between knowledge and space. This can be realized 
through a matrix with the two-dimensional array, concerning “heterogeneity” and “flexibility” to identify the 
physical and social environment set-up which depending on its very resources of relational and structural 
capital. Through this model, we can recognize four different kinds of spatial patterns, which can support 
knowledge production, within four quadrants and those patterns directly reflect in urban configuration.
2.1 Two indicators: heterogeneity and flexibility
“Heterogeneity”, which simply denotes physical environment set-up, is driven by intangible and intellectual 
capital. To exemplify this, “Heterogeneity” can be described by some features, such as size, shape, 
material, equipment etc.
 “Flexibility”, which simply denotes social environment set-up, means the human activities in the place. 
However, it is imperative that the term: activities in this paragraph cannot be described as “the defined 
function of place”. Flexibility is usually affected by the diverse tangible environment conditions and, thus, 
varies the activities within the place. To exemplify this, the flexibility of place can be realized through 
635
Parallel Session 3.2. Planning for Clustering
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
the type of activity and is generally composed of activities like research, education, communication, in 
addition, manufacture.
As an indicator, the dimension of value about heterogeneity is the characteristics of physical environment 
of urban spaces which could be multiple or single. Furthermore, due to the fact that the key component 
of this concept is the physical characteristic of space, we define the spaces which a series of activities 
happened and gathered as a “space unit”. Therefore, “a homogeneous one” denotes that the “space 
unit” can only provide one particular activity namely laboratories, loft-studio as well as garage. Instead, “a 
heterogeneous one” denotes that the “space unit” can provide multiple activities, e.g. libraries, galleries, 
co-working space or even café.
As another indicator, the dimension of value about flexibility is the characteristic of social environment 
which indicates the number of different kinds of activities could be provided by the space. The space in 
the paragraph could support multiple or single activities. This concept as a whole is the conjunction of 
space conditions and activities. Therefore, “a fixed one” simply means the space can only support one 
particular activity and would produce specific knowledge or gather similar perspectives, e.g. laboratories 
(factory for knowledge production), libraries, galleries…etc. On the other hand, “a flexible one” could 
probably produce diverse knowledge that might beyond our imagination. In addition, when different kinds 
of thoughts or perspectives gather in a space, there is a great chance to “encourage and nourish the 
collective knowledge.” [6]. Therefore, this kind of spaces namely “a flexible one” are highly potential to 
develop knowledge city, for example: loft-studio, garage, co-working space, café…etc.
2.2 The matrix: two axes and four quadrants 
By these two dimensions of value, a graph can be conceived and it represents the different scenarios of 
“Heterogeneity” and “Flexibility”. 
The horizontal axis: Flexibility defines the social environment set-up which may be described as either 
a flexible one or a fixed one. The vertical axis: Heterogeneity represents the physical environment set-
up, which may be described as either a heterogeneous one or a homogeneous one. Through the two 
axis of matrix (Figure 1), we can define four kinds of places for knowledge production, which depend on 
its flexibility and heterogeneity, in each quadrant. In this model, the “space unit” which we have defined 
indicates “the urban space pattern of knowledge production”.
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Figure 1 Matrix of four kinds of places for knowledge production
Places in first quadrant, which is the conjunctions of flexible and heterogeneous (Flex- Hetero-Quadrant) 
means that there is a great diversity of activities happened within the place which, compare to the places 
in other quadrant, is relatively complex. In another word, a “space unit” in Flex-Hetero-Quadrant contains 
different kinds of space patterns and there is no specific activity within. Thus, the aim of knowledge 
production in this kind of “space unit” remains uncertain. Take the co-working spaces for example, these 
spaces which generally contain working rooms, discussing rooms as well as presentation rooms provide 
the working places to people with different professions. In the “Flex- Hetero Space”, there is no specific 
kind of knowledge production or discussion and, of course, the capacity is unpredictable as well. Whether 
or not the space can provide regular or even effective activities related to knowledge production is the key 
component for it to be a potential place of knowledge production. 
The activities provided by the place in second quadrant, which is the conjunctions of fixed and 
heterogeneous (Fix-Hetero-Quadrant), are relatively uncomplicated. Nevertheless, there are various 
characteristics of physical environment in this kind of “space unit” which means multiple spaces only 
provide one particular activity. The aim of knowledge production in “Fixed-Hetero Space” is fairly clear. 
However, there is still no specific kind of knowledge production or discussion but indeed has sustainable 
capacity of knowledge. This can be realized through libraries and museums which generally contain 
reading space, exhibition rooms, office in addition information spaces.
The third quadrant is the conjunction of fixed and homogeneous (Fixed-Homo-Quadrant), and that 
means both space pattern and activity in this kind of “space unit” are fairly uncomplicated. In another 
word, “Fixed-Homo Space” has single characteristic in physical environment and furthermore, it can 
only provide single activity as well.  Therefore, the aim of knowledge production in “Fixed-Homo Space” 
is fairly clear and the knowledge and perspectives which produced by the activities within these spaces 
focus on particular field with high capacity. 
In the last stage, the place in the fourth quadrant, which is the conjunction of flexible and homogeneous 
(Flex-Homo-Quadrant), contain the relatively complex activities compared to the places in other 
quadrants. This “Flex-Homo Space” has single characteristic in physical environment and, however, 
provides multiple activities. Therefore, the aim of knowledge production in this kind of “space unit” 
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remains uncertain. Moreover, the knowledge and perspectives which produced by the activities within 
these spaces generally focus on particular field while the capacity is unpredictable. Take loft-studio for 
example, loft is the place for working and studio is where people communicate and therefore, encourage 
and stimulate some innovative thinking.
2.3 The additional condition
It is evident that Fixed-Homo-Quadrant, Fixed-Hetero-Quadrant as well as Flex-Homo-Quadrant have 
one or two spatial characteristics, which is stable and unchangeable namely “Fixed” or “Homogeneous”. 
Due to this significance, activities in the places of these three quadrants are defined clearly by physical 
or social environment set-up which means the space arrangement and management within these places 
support particular activities. In another word, these spaces contain some kind of sense of place (or we 
can say “territorial claim”) which, generally, can be realized precisely by the users and, consequently, the 
activities will easily occur within these places.
Nonetheless, in Flex-Hetero Quadrant, two of spatial dimension of values are unstable.  The places in 
this quadrant generally provide multiple activities which are relatively complex compared to the places 
in other quadrants. There are various characteristics of physical environment in this kind of “space unit”. 
Furthermore, the aim of knowledge production in these places is uncertain as well. Any kinds of activities 
may occur in the “Flex-Hetero place” while can barely maintain. The main discrepancy between “Flex-
Hetero place” and others is that the relationship of activity and space in this kind of places remains 
uncertain and has no specific territorial claim. As a consequence, it is difficult for people to realize that 
they are the user of this place.
Hence, the key component of “Flex-Hetero place” to become the place for knowledge production is 
whether or not it can provide territorial claim which could be recognized directly and accepted by people 
and attract permanent activities. “In-Between” spaces  can create intermediary spaces which, although 
on the administrative level belonging to either the private or the public domain are equally accessible 
to both sides, that is to say that it is wholly acceptable to both that the ‘other’ make use of them. He 
identified one of the effective methods to create territorial claim for “Flex-Hetero place”. In fact, in this 
case, social and physical environment set-up cannot describe or even identify the characteristic of “in-
between” which actually is an indispensable factor to attract people to stay. Furthermore, if “Flex-Hetero 
place” becomes the in-between place, the uncertainty of activities may become the positive factor of 
knowledge production. It is owing to the fact that the “Flex-Hetero place” with the characteristic of in-
between is capable of assembling activities, which are probably unimaginable. With the concept of 
“knowledge based urban development”, this kind of social and physical set-up of urban environments is 
imperative for knowledge city.
2.4 Characteristic of fractional lot and the “Flex-Hetero-Quadrant”
Due to the fact that the heterogeneity and flexibility of the fractional lots (also known as a kind of Flex-
Hetero-place), created by automobile depend urban planning, are obviously higher than other kinds of 
places. Moreover, these fractional lots, which generally locate in the interface of public and private domain, 
exactly fit the conditions of in-between places. As a consequence, it is manifest from the information given 
that those fractional lots have great potential in knowledge economy. Based on the model above, there 
are three descriptions about the spatial characteristics of this kind of fractional lots.
•	 Spatial characteristic of fractional lot: It is an indubitable fact that the fragmental and irregular shape 
of fractional lot is caused by the disregard of the existence of cadastre. To illustrate this, urban land 
of the city is generally divided into three categories, roads/paths, buildings, and open spaces; as 
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the authorities intend to re-divide the urban land, they barely regard cadastre as a key component 
to the subdividing and partitioning of land. Therefore, the cadastres, which accorded with buildings 
primarily, are likely to be broken into fragments when a new land use plan is proposed. In addition, 
these fragments could hardly build any constructions and are distributed along roads, which is due 
to the architectural regulation. As a result, the streets are likely lined on both sides with a cluster of 
fractional lots.
•	 Territorial claim on fractional lots: Generally, the characteristics of fractional lots, which are usually 
located on the interface between buildings and open spaces, accord with the property of in-between 
places. Furthermore, the territorial claim on fractional lots differs from normal private places. There 
are no physical obstacles, such as barriers and fences, for pedestrians to entering this kind of places. 
Admittedly, fractional lots are definitely estate of private sectors. However, the public barely feel that 
they invade other people’s private territories and even consider that they have right to be in these 
fractional lots. So-called “In-Between” spaces can constitutes the private territories for public use, 
and therefore people would more possibly stay, communicate and exchange views at this kind of 
fractional lots. With regard to the social environment set-up, the “In-Between” characteristic is the 
indispensable spatial condition to the fractional lots as the places for knowledge production.
•	 Images of atmosphere within fractional lots: After road development, generally, there are some 
wrecks and ruins of former construction in the fractional lots. From the perspective of horizontal, the 
height of foundations of architectures’ ground floor usually higher than nearby area which makes the 
height of fractional lots higher than roads and nearby sidewalks. Besides, the remained pavement 
of the interior space is another conspicuous discrepancy between fractional lots and nearby open 
spaces. Raised floor and remained pavements make the fractional lots can be identified. In addition, 
when people enter these fractional lots they will consider themselves as the users who belong to this 
area, and, most of all, feel secure and comfortable. From the perspective of vertical, these wrecks 
and ruins of former architectures present the historical recollection of the places which is another key 
component of a creative milieu.
3. Case Study: Hai-An Road in Tainan
There is a typical case of fractional lots as potential places for knowledge production in Tainan, Taiwan. 
Hai-An road was an avenue, which accumulated a huge mass of fractional lots, in Tainan. It was assigned 
to be a boulevard in the master plan in 1911. After that, by the year 1992, the local authority devoted to 
broadening the original alley with great ambition. However, this approach shattered original urban fabric, 
which was organic and dynamic. In addition, the original commercial activities, relied on the urban fabric, 
faded away gradually. Since then, this area, which was the commercial centre with high premium, has 
become the decay and deterioration in Tainan.
Nonetheless, over the past few years, the area around Hai-An road developed prosperously, which is 
entirely out of the expectation of the master plan. The prosperity may stem from coincidence between 
fractional lots and in-between space and therefore fractional lot can be a space for “transition and 
connection between areas with divergent territorial claims” [7]. As a consequence, fractional lots can 
certainly attract the public. After observing the phenomenon of Hai-An road, according to their sizes, this 
fractional lots can be divided into four prototypes for usages. (Table 1):
•	 Prototypes 1, building was repaired on the fractional lots: New façade covered the section of the 
building. Activities were in the buildings.
•	 Prototypes 2, public activities invaded private territories: After the building was demolished, only a 
piece of land was left. Public activities may be extended to private territory.
•	 Prototypes 3, private activities invaded public territories: After the building was demolished, the land 
left was able to contain certain activities but the size the area of land can barely build any construction. 
Private activities may be extended to public territory.
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•	 Prototypes 4, building was “multiplied” on the constructible fractional lots: After the building was 
demolished, the land left was able to build a construction. Activities were in the new buildings.
Table 1 Four prototypes of fractional lots.
Prototypes 1 Prototypes 2 Prototypes 3 Prototypes 4
Size of 
fractional lots 
No spare Small size Medium size Large size
Territory Private territories In-Between spaces: 
public claim on 
private territory
In-Between spaces: 
private claim on 
public territory
Private territories
Status of 
the physical 
environment 
set-up 
Wrecking parts of the 
building
Remaining parts of 
the building
Wrecking the whole 
building
Wrecking the whole 
building
Area of 
the social 
environment 
set-up 
Inside of the 
buildings
Extending from the 
public space to the 
private land
Extending from the 
private land to the 
public space
Inside of the 
buildings
The figure 2 shows the locations of different kinds of fractional lots along Hai-An Road. It is evident from 
our collected information that prototype 1 and prototype 4 have no spaces between building and street 
and, however, there are “In-Between” spaces in the interface between roads and prototype 2 or 3.
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Figure 2 “Four prototypes” on Hai-An Road
Within the four prototypes, prototypes 2 and prototypes 3 are able to attract the public to stay; while it 
is hard to distinguish the activity property in these spaces. Following the discussion above, here is a 
scenario of the two prototypes. When two people enter the fractional lots, they will not notice that they 
invade other people’s territories. On the contrary they feel secure in this place. Consequently, people may 
gather here and begin to communicate and exchange some information with each other. The process 
above encourages the efficiency of knowledge production in some degree. This fact makes people rely 
on this kind of spaces. As long as the number of fractional lots of prototypes 2 and prototypes 3 soared 
to certain amount, processes of knowledge productions are proceeding constantly within the area. Under 
this kind of circumstance, fractional lots, which might be the lost places previously, are the suitable places 
to contain activities of cultural industries. Due to the fact that cultural industries desire theses spaces to 
encourage the production of new knowledge.
4. Conclusions
For the sake of empirical case study, an econometrical approach was chosen for this research. The space 
characteristic with “urban poché”, such as the interface between “the old and modern image” in Tainan, 
which are a cluster of fractional lots, reverses the fortunes of a shrinking city. Instead of plunging into 
despair of shrinking, the city centre of old Tainan was filled with heterogeneous physical environment set-
up as well as flexible social environment set-up, which was distributed along the 40-metre wide parkway. 
Furthermore, the irregular cuts of buildings and the atmosphere of building wrecks help to eliminate 
the sharp division between areas with different territorial claims. This viewpoint is therefore to create 
intermediary spaces which are equally accessible to both sides. As a consequence, both the public and 
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the private sectors may perceive that they have claims on fractional lots and therefore fractional lots can 
be magnets for the public, who are used to be here spontaneously. 
Fractional lots, caused by modern urban planning, are merely a partial case of urban poché spaces. There 
is still a copious amount of deteriorating urban poché with great potential: creative milieu. However, many 
people would argue that urban development is trapped by them. As long as these places are discovered 
and transferred in a new way, they can definitely be the places of knowledge production.
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THE ROLE OF PLACE ON CREATIVE CLUSTERING: THE FILM INDUSTRY CLUSTERS IN 
SOHO AND BEYOĞLU
Dr. Bahar Durmaz1, 
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The research explores the factors affecting the clustering of creative activities and types in specific 
parts of the cities. In particularly it focuses on the role of location and place on attracting and 
retaining the creative types (i.e. film companies and film people). It aims to understand the value 
of place for creative clustering in the information age in relation to the theories of non-place urban 
realm, death of distance, placelessness, and spaces of flow. This exploratory, cross-national case 
study is conducted in Soho of London and Beyoğlu of İstanbul which can be named as inner-city 
film industry-based creative clusters. The study applies qualitative research techniques such as 
semi-structured interviews, direct observations based on urban experience and cognitive and 
cluster mapping. The research concludes that there are three main factors affecting creative 
clustering such as economics of clustering, location and quality of place and place-based social 
interaction which are crucial for creativity, competitiveness and distinctiveness for the twenty-
first century new economy. 
Keywords
Beyoğlu, creative clusters, face-to-face interactions, quality of place, Soho 
1. Introduction
The ongoing changes in the global economic systems, together with the city-wide urban policies affect 
the development of cities. In addition to governments, local authorities, private sector, the choices of 
individuals and their responses to socio-economic dynamics also influence the notion of urban place. 
These factors transforming the cities have been studied in the field of urban studies comprising economy, 
geography, sociology, urban planning and urban design. The last decade in particular has experienced 
the emergence of new areas of research such as new/creative economy, creative city, creative/human 
capital which offer the potential to direct the future of cities. The debate, over whether the new economy 
and its actors and agencies are shaping the cities or not has been the subject of research in several 
disciplines, although not so much from the urban design discipline. Hence it is important to explore the 
possible answers from a spatial dimension in particularly with a local data.
The changing socio-economic patterns are defined as the transformation of agricultural-based economies 
to industrial-based economies, and the change over the last two decades is described as the transition 
from the industrial-based economies into knowledge-based economies [1]. The terms new economy, 
knowledge-based economy or creative economy and knowledge-based urban development point to the 
changing economic and social structures of the twenty-first century [2], [3], [4].  Scott [5, p.1] suggests 
that “the new economy is shaped due to the shifts in technology, structures of production, labour markets 
and dynamics in locational agglomeration”. In the knowledge economy the demand for human capital as 
the engine of economic and social growth becomes as important as financial capital; hence, intelligent, 
knowledge, creativity and innovation are suggested as the driving forces of this new economy [6]. 
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Several new concepts have emerged in relation to this shift, including creative cities [7], creative class 
[6], creative clusters [8], creative hubs, creative precincts, creative districts, creative neighbourhoods, 
creative industries quarters, and creative milieu. 
Creativity and its relation to urban place, broadly defined as the creative city, has become the focus of the 
research in various disciplines comprising geography, sociology, and economics and also to some extent 
in urban planning, each investigating the different layers of the phenomenon. There are several debates 
in the literature related to making a creative city, such as how to accommodate creative industries in 
cities, how to attract and retain creative people and how to design and plan to be a creative city. Hence it 
is important to understand these factors and the role of place on creative clustering.
Clustering, having its origins in the late nineteenth century economics literature, is concerned with the 
locational/geographical proximity of similar companies operating in interlinked businesses related to 
commerce and business, which can be described as industrial or commercial clustering [9]. Clustering 
or the closely related-activities of economic, artistic, and socio-cultural functions are one of the key 
conditions for the existence of an urban quarter [10]. 
Porter’s [9] cluster theory in economics claims that clustering of similar activities leads to economic 
prosperity through providing a competitive advantage. This theory, however, does not aim to explain 
the clustering of specific creative activities and types, i.e. creative industries. Because the rise of the 
creative economy highlights the importance of clustering of artistic and cultural production, it is important 
to understand whether creative industries, and in particular the film industry, are inclined to cluster and, if 
so, to explore the spatial conditions and factors behind this clustering. 
Studies questioning the value of place especially in the new economy of the information age, Castells` 
[11], spaces of flow, Webber`s [12] non-place urban realm, Relph`s [13], placelessness, and other debates 
in the economics favouring the weightless economy [as cited in 14] and spaceless economy [as cited in 
15] highlighted the need to investigate to what extent place and location matter, especially for creative 
industries which are heavily based on new media, technology, innovation and creativity. 
The rise of the information technologies transferred the conventional notion of place. Arefi and Triantanfillou 
[16] groups the approaches over the credibility, importance of place: one supports that “place still matters” 
and the other one argues the demise of place, death of distance, and devaluation of place. Arefi [17] 
discusses that the transformation of the notion of place is related to the transformation of the components 
of place such as locale, location and sense of place. According to Arefi [17], it is difficult to define this 
transformation as the ambiguities that the concept of place has. One of them is the multiscale nature of 
place (regional, national, metropolitan or local); secondly the meaning of place is subjective and thirdly 
the notion of place as “coherent, bounded and settled” shifted to “diluted, diffused” space of flows which 
is unbounded [11].  
The proponents of place argue that socio-spatial transformations are all place-oriented and they have 
spatial implications and consequences. People are bounded to physical place as place is a holistic 
concept juxtaposing social, cultural, economic and environmental processes [16], [18]. The proponents 
of this thought claim that locational choices of people and companies depend on the considerations of 
spatial characteristics [19].
The proponents of the demise of place, argued that mobility of capital and people, information technologies, 
the instant accessibility for goods, people, knowledge and availability of information exchange through 
communication technologies diminish the importance of place. Webber‘s [12] notion of non-place urban 
realm, community without propinquity highlighted the importance of accessibility over proximity and 
propinquity.  The devaluation place indicates the narrative of loss which is characterised by “loss of 
meaning and loss of proper connections between places” [17, p.179). Arefi [17] argues that a “clear 
distinction between non-place and place is that the former lacks any chronological connection to a broader 
physical, cultural or emotional context, unlike the latter” [17, p.183]. Notions such as sense of place or 
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rootedness are the essential components of place. Placeness connotes belonging and placelessness 
signifies loss of meaning [13].
The arguments for the demise of place emphasize the importance of secondary contacts, accessibility, 
exchange of information, the advance of communications technology, the mobility of capital and people. 
Therefore it is suggested that place does not matter any longer. Webber [12] argued that the interaction is 
essential component of city life rather than place and hence accessibility is the main condition of non-place 
public realm, rather than proximity. On the other hand, the advocates of place emphasize the importance 
of proximity, face-to-face contacts, place attachment, integrity of place which is tied to its socio-cultural 
context. The importance of proximity is highlighted for social interactions through spontaneity which exist 
in the “historical-temporal and cultural continuity of places” [17, p.188]. On the other hand concepts 
related to non-place such as “homogeneity, transience and chronological disconnection contribute to 
the loss of spontaneity” [17, p.188]. There are other scholars advocating the value of place-based social 
interaction. Sennet’s [20] multiplicity of contact points, Pratt’s [14] chance encounter, Gehl’s [21] close 
encounter architecture, Steven’s [22] ludic city are examples of concerns for creating spontaneity of 
social experience. 
As explained so far there are sharp differences between these approaches. However it is also possible to 
develop a holistic approach and to understand the nature of the both phenomenon, the spatial conditions, 
repercussions. At that point Hall [15] argues that the arrival of the information age, changing patterns 
of communication and spaceless economy have spatial consequences such as deconcentration and 
decentralisation. In addition to this, Hall [15] discusses that despite these transformations “agglomeration 
economies do continue to operate and traditional urban nodes will remain important in the new-space 
economy“ [15, p.7).  Arefi [17] has also similar approach. He admits the existence of non-place urban 
realm and the transformation of the notion of the place and suggests that “it is becoming increasingly 
important for urban designers and planners to try to grasp the peculiarities of place and non-place as they 
continue to coexist in our urban landscapes” [17, p.183]. 
These different studies, with their multidisciplinary background, highlighted the need for place-based 
empirical research especially at the neighbourhood scale. Although there has been much written on the 
relationships between place and the creative industries, there is limited research to date that aims to 
understand the role of urban place. Therefore a current challenge is to have an insight of whether, how 
and why place-based characteristics influence the clustering process (i.e. the location decision of creative 
industries and individuals). The debate over the increasing or decreasing importance of place is also 
related to the creative clustering process which is a spatial process occurring in the physical place. The 
evidence proving that creative types cluster provides evidence for the debate over that place matters. On 
the other hand, as these important aspects have not been explored in urban design literature, creative 
clusters and their relation to the morphology of cities also need to be understood. In this context, this 
paper focuses on creative industries (in particular the film industry), creative clusters, and characteristics 
of place that support the formation, growth and the sustainability of creative activities and types.
2. Methodology
The research adopts a multiple, cross-national case study comparison focusing on Soho and Beyoğlu, 
two areas where film companies are clustered, and in which people working in this sector live and work 
(i.e. film people). Both cases have been associated with bohemian life, art and especially with the film 
industry since the 1900s as being the initial locations of film companies. Both are historic inner-city 
locations developed in an organic fashion without any induced institutional planning and design strategies 
towards cluster development. There are differences in terms of urban form, size, scale and location 
characteristics. Soho is a one-square mile neighbourhood located north of the River Thames in the 
West End ward of the City of Westminster. Beyoğlu covers a nine-square-kilometre area on the hills 
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overlooking the Bosphorous. It is located on the European side of İstanbul, between the historic peninsula 
and the new business district [18].
The research was conducted through various qualitative data collection techniques, including semi-
structured interviews (face-to-face, telephone, street interviews) and structured and unstructured 
observations (photo-documentation, video and sound recordings). This research applies Jacobs`s [23] 
method of direct, close observation of urban life based on personal urban experience. In addition to 
these techniques, cognitive and cluster mapping is also used.  Data analysis was thematic, with interview 
transcripts coded against the topics of Clustering (factors on location decision, advantages/likes, problems, 
benefits of clustering); De-clustering (Location change, advantages of new location, disadvantages of 
new location); Creativity (Sources, processes, place and creativity, inner-city/periphery, technology; and 
Networks (Links, local/global, film-making, technology). 
The research participants (see Table 1) included people working for film companies in Soho and Beyoğlu 
and others working for companies located in newly-emerged clusters in other parts of İstanbul and 
London, as well as community leaders, long-standing residents, local authorities, and non-government 
organisations familiar with urban development processes in  Beyoğlu and Soho. In total, 147 film people 
in Soho1 and 68 film people in Beyoğlu2 participated in the research, as well as 12 other key informants 
in Soho and 8 other key informants in Beyoğlu.
Table 1. The Summary of Data Collection (Soho (S) and Beyoğu (B)
RESEARCH METHODS
F a c e 
to face 
Interview
Te l e p h o n e 
Interviews
Telephone 
Surveys E m a i l Surveys
S t r e e t 
Interviews
Cognitive 
Maps
R e s e a r c h 
Participants S B S B S B S B S B S B
F i l m 
Companies 13 29 14
2 
Skype 60 0 41 37 19 0 7 13
K e y 
Informants 12 8 0 0 0 0 0 0 0 0
5 1
Others 0 0 0 0 0 0 0 0 49 8 0 0
T O T A L 
CONTACT 25 37 14 2 60 0 41 37 68 8 12 14
3. Findings
The research finds that Soho has 280 film companies in the core sector activities of production, post 
production, distribution and exhibition. Soho accounts for 6.5% of all film companies located in London 
[24]. There are 138 core sector film companies in Beyoğlu, 46% of the film companies located in İstanbul 
[25]. Despite the small percentage for Soho, it is recognised as the main core of the film industry in 
London, as attested by the interviewees and corroborated by [26] and [27]. For İstanbul, a much higher 
percentage of core sector film companies are located in Beyoğlu, but its image as a centre for film and 
1  Executive managers, executive producers, sound designers, chief technical officer, 
project managers, personal assistants, runners, graphic designers, managing directors, 
assistants, editors, photographers, filmmakers, musicians, dispatch assistants, festival 
organizers
2  Filmmakers, directors, screenwriters, actors, theatre artists, film distributors, cinema 
managers, post-production supervisors, editors, sound designers, projectionists and a sound 
engineer, film importers, executive managers, accountants and costume designers
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media is not as strong as Soho’s. This may relate to the depth of agglomeration [28], critical mass, 
and the relative size and density of the clusters. In Soho, companies are densely clustered within a 
one-square-mile area around the mews and lanes in the middle of Soho hence they are named as “the 
Soho Cluster”. They are particularly concentrated in certain locations such as Wardour Street, Dean 
Street, Soho Square and Golden Square (Figure 1). On the other hand, the companies in Beyoğlu are 
dispersed across a nine-square-kilometre area along Istiklal Caddesi (the main thoroughfare) and are 
also located in different ‘hotspots’ without a specific concentration  hence they are called as “Beyoğlu 
creative hotspots”(Figure 2).  
Figure 1. The Soho Cluster 
Mapping of the film companies indicates that rather than agglomerating in one part of Beyoglu, the 
companies are dispersed throughout several different locations in Beyoglu. It is possible to group these 
locations into three areas. They are introduced below as Area-1: Pera, Area-2: Galata and Area-3: 
Cihangir and Galatasaray. As these three areas have different spatial characteristics, the film companies 
locating in these places have some differences in terms of the age, style of the company or the film-
making processes they are involved with [18]. Although the film companies moved from Beyoglu in the 
past, research findings indicate that it is still one of the centres of the film industry in Istanbul and there 
are potential areas, where clusters are emerging (especially Area-2) (Figure 2).
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 Figure 2. Beyoğlu Creative Hotspots
Production companies constitute the majority in Beyoğlu with 78% of the companies, and only 3% of 
the film companies located in Beyoğlu operate in post-production whereas production companies in 
Soho equals to 50% of the total and post-production companies 35%. This difference in the types of the 
companies in the cluster is related to the differences in the industrial and economic structure of the post-
production companies in both cities. 
These cases experienced different development, growth and decline patterns in relation to cluster 
formation due to the general socio-spatial factors and cluster-specific conditions [29]. Although companies 
once clustered in Beyoğlu in the 1960s around Yeşilçam Street, they de-clustered and decentralised 
towards peripheries as a result of the prevailing socio-cultural and economic factors especially after 
1980s [18]. Its film-related image is not as strong as it was in the 1960s. On the other hand, Soho has still 
been perceived as the main core of the film industry in London. Due to the differences in socio-cultural 
and economic contexts the de-clustering dynamics and factors behind them are quite different. As for 
Beyoğlu, being in the inner-city is appreciated but the problems of Beyoğlu have been a push factor; 
whereas in Soho, just being in Soho is crucial for the success of the company. 
There are other sub-centres where some other film companies are re-located. In both locations some of 
the companies moved out and relocated in different parts of London or Istanbul; some in central locations, 
some in peripheral locations. The characteristics of these new locations, however, are quite different. In 
London, the new locations have similar urban and architectural characteristics with Soho and although 
the companies tend to move from Soho they are inclined to stay in central locations such as Noho (North 
of Soho), Camden or East London towards Shoreditch or Hoxton which have similar urban characteristics 
to Soho. In contrast, Beyoglu companies relocated to places which have quite different characteristics to 
Beyoglu. They moved out to the peripheries into new business districts with prestigious high-rise office 
blocks referred to as the modern city centre. At the metropolitan scale, the companies are dispersed 
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around different places including Levent and Maslak- and are located in different parts of these districts 
without any specific location pattern.
In conclusion, although clustering in the two cases has different locational patterns, what is similar in both 
cases is that the film industry is inclined to cluster especially in inner-city locations. In this context they 
could be categorised as urban/inner-city clusters [30]. The research findings demonstrated that there are 
three main factors affecting clustering in Soho and Beyoğlu. The first is the economics of clustering; the 
second is the importance of location and quality of place, and the third is the social interaction between 
film people and also intra-company relationships. These are discussed below. 
3.1 Economics of Clustering
As Porter [9] suggested, clustering provides economic advantages. The findings from the Soho study 
support this argument. In Soho, the economic advantages of clustering are acknowledged and companies 
appreciate being in close spatial proximity as a result, whereas in Beyoğlu the dynamics are quite different 
and being in close proximity to others is not a criterion of location decision and is not seen as an economic 
advantage. Being in Soho contributes to job growth and employment, and that the efficiency of working 
in Soho saves money and time due to the benefits of being networked and clustered. The findings for 
Beyoğlu, however, are not as strong as those from the Soho case study. Companies interviewed have 
conflicting views about the benefits of clustering.  Sometimes it may even prove to be a negative factor 
as some people believe that clustering will bring similarities and they perceive this as a disadvantage 
to their competitiveness; subsequently, they are not willing to co-operate. Beyoğlu clusters do not have 
the economic linkages as companies do not co-operate and there is intense competition between them, 
whereas in Soho, collaboration is one of the competitive tools. As Porter [9] suggested, clustering in 
Soho has emerged through economic advantages, whereas in Beyoğlu, economic benefit is not the key 
consideration. 
The economic advantage of clustering is also related to the prevailing level of industrial integrity and the 
level of development of the film industry. These differences could be explained by Gordon and McCann’s 
[30] cluster models. The Soho cluster has the characteristics of the Industrial Complex Model as it has 
the economic bases whereas Beyoğlu clusters can be named as the Pure Agglomeration Model as the 
clustering is not driven by economics of clustering. 
In Soho, in particular the fragmented nature of post-production which is horizontally integrated [31] 
requires clustering. Post-production facilities in the UK film industry are mainly clustered in Soho, 
consisting of many small-scale companies specialising in different processes of post-production such 
as sound, editing, visual effects, studios and laboratories. These companies appreciate being closely 
located within a walking distance as they share their facilities, resources, jobs and even offices. This 
agglomeration also attracts others to the cluster and contributes to perpetuating the existing clusters. 
On the other hand, post-production facilities in the Turkish film industry consist of several big `in-house 
companies` especially located in Levent, Maslak and some other places. These big post-production 
houses/studios offer all the services related to post-production chain within one company. Hence, these 
vertically integrated companies [31] do not need to be in close-proximity to others as they can meet 
their client’s need in their own office instead of receiving service from different companies specialised 
in different processes of film-making. To summarise, economics of clustering can explain the clustering 
for advanced/developed industrially integrated clusters (i.e. Soho).  However this is not the driving factor 
behind every cluster particularly if they are just clustered due to the locational factors (i.e. Beyoğlu). 
As Evans [8] conceptualised, the Soho cluster is organic/mature cluster whereas Beyoğlu clusters are 
organic/emergent clusters. Applying the typology suggested by Rosenfeld [32] Soho could be named 
as a working/overachieving cluster whereas Beyoğlu clusters could be defined as latent/potential/
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underachieving clusters.
Another factor explaining why companies tend to cluster is the role of location and quality of place. These 
are evaluated below focusing on physical/spatial, economic, socio-cultural, perceptual, environmental and 
personal factors. These factors overlap and they affect the overall location decision both for companies 
and the creative types. 
2.2 Location and Quality of Place
As discussed above the economic benefits of Soho are seen as the most important factor. It is followed by 
physical and perceptual characteristics. As for Beyoğlu, cultural factors such as events, festivals, leisure 
and entertainment are seen as more important on location decision than economic benefits, followed by 
social characteristics and personal issues. This suggests that, in Beyoğlu people base their decisions 
on personal issues while career or company vision plays a less important role. In Soho personal issues 
are not emphasised much by film people. Finally, environmental issues also seem to be important in 
particularly considering the quality of the office-space and congestion-related issues (a negative factor). 
The factors contributing to clustering are discussed below in detail.
Physical assets
Physical assets are grouped as location, land use, urban form and visual characteristics. Location and 
land use are the primary factors driving location decisions, whereas urban form and visual characteristics 
are the secondary factors. These secondary factors do not directly affect the location decisions; rather 
they are important in retaining the creative workforce. 
One of the most important physical parameters is location, and this includes proximity, centrality and 
accessibility. Both Soho and Beyoğlu are located in central locations that have good public transportation 
links. Both are surrounded by major roads and tube stations. This makes it easy to access (to and from) 
any part of London or İstanbul. They are both in close proximity within a walking distance to many urban 
facilities. Being in an inner-city is highlighted as the primary advantage for the location decision of the film 
companies. 
Another issue which is related to location is accessibility. There are three different aspects of accessibility 
combining the physical and social aspects of it: accessibility at a metropolitan scale, accessibility at a 
neighbourhood scale and social accessibility to film people. Soho’s location, urban pattern, public realm 
and also the hard networks such as Sohonet3, contribute to accessibility. Soho has city-wide transportation 
networks which make it easy to commute from different parts of London and it also has good accessibility 
at a neighbourhood scale with its porous street network and compact and fine grain architecture. It 
allows both pedestrian movement and car access running in parallel on the same street. As for the social 
accessibility, the vibrant public realm especially the café culture and parks provide spaces of interaction. 
Beyoğlu also works well in terms of accessibility at the metropolitan scale but not at a neighbourhood 
scale as there are congestion related problems and difficulties in terms of vehicle access to the offices 
and workspaces. Pedestrianisation of Istiklal Caddesi in 1990 has caused some problems as the vehicle 
access, pedestrian movement and the interests of different groups, such as business, shops, residents 
of the area, are not managed well. In terms of the social accessibility that promotes informal contact and 
helps to build personal relations, Beyoğlu has more potential than Soho. The pop-in/drop-by culture in 
Beyoğlu, that encourages chance encounter and informal meetings, is a product of the Turkish culture. 
Hence this is not a Beyoğlu factor rather it is a socio-cultural characteristics of Turkey.
Beyoğlu has an advantage in terms of having many different residential neighbourhoods. People working 
in film companies also prefer to live in these places. Beyoğlu is their habitat and living in Beyoğlu is a 
3  Sohonet is the area’s technological infrastructure. It is strong fibre optic network 
connecting Soho companies within Soho and worldwide media, Tv and film companies
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lifestyle choice for them. This proximity of home and workplace provides an opportunity for observing 
daily life in the neighbourhood. In Soho none of the interviewed film people said that they lived in Soho or 
had colleagues living in Soho. People generally live in the suburbs or in other locations from where they 
need to commute by public or private transportation rather than walking. This is highlighted as one of the 
problems of working in Soho.
In terms of land use characteristics, both Soho and Beyoğlu have a mixed-use land use pattern, and also 
have particular residential characteristics. This contributes to visual diversity, activity diversity and also 
to the variety of social mix. Both cases have street level shopping on the ground floors of the buildings. 
This increases activity on the streets, provides safety and fosters chance encounters. Café Culture [33], 
in particularly pavement cafes and pubs in Soho, cinema unions and art-house local cinemas in Beyoğlu 
contribute to the vitality of public realm and hence provide spaces for social interaction and sense of 
community [34].
Urban pattern is also described as stimulating positive inter-company relations and affecting their daily 
working process.  These factors mainly contribute to walkability which is very important for chance 
encounters, informal contacts, efficiency and productivity. Urban form characteristics are also related 
to land use activities and encourage/discourage their efficiency. In Soho the permeable urban form 
works well with the land use activities as there is a management plan run by the Council. However, 
the permeable form in Beyoğlu does not contribute to the efficiency of land use activities as there are 
problems and conflicts in terms of managing the streets. Boundaries help to form mental images. In Soho 
boundaries are well defined and people know that they are in Soho; as well as physical limits they set the 
perceptual limits. Beyoğlu lacks this defined shape.  This, along with place attachment, enhances sense 
of ‘being’ in Soho. 
In terms of the visual characteristics, in both case studies people appreciate the built heritage, the history, 
and the architectural diversity and landmarks and embrace them as a source of new ideas and creativity. 
Landmarks are important both in Soho and Beyoğlu in terms of giving direction and offering help in 
way-finding especially for the film companies that have international relations, foreign co-producers and 
clients. To be easily found by being close to architectural and urban landmarks is an important factor in 
terms of location decision, as image is important for the film companies. Spatial diversity is stated as 
one of the assets of Beyoğlu for film making but not in Soho. Beyoğlu has many different styles of urban 
places such as edgy urban areas, and busy crowded shopping streets, bohemian streets, edgy/shabby 
areas, and many different styles of historical buildings from different eras, residential neighbourhoods 
with different characteristics and a wide variety of non-residential uses.
Importance of Office Space
As well as the urban pattern and the environment, the interior office space qualities, building qualities, 
the location of the office space within the building, the architectural style of the buildings also play a role 
in location decisions. Having an office space is important as “office use is very important to sustain the 
social relations” (Int-S9). Nearly all the participants in Soho emphasise the need for having a central office 
space: “We need space for data management, for face to face conversations and meetings. At home it is 
not enough to work with huge data. You need to be a team to discuss the things” (Int-S33).
“Although we are a Digital Asset Management Company we need space for communication between our clients...
We need to have a lot of face-to-face communications. We still have lots of tape coming to our office. As I said 
we are operating more online, we get commercials submitted online but also we have commercials coming in 
tape or disk or finished or made in this area. If they cannot be uploaded, they just bring them in” (Int-S 11).
Most of the big companies are located on the ground floors. Most of them have big windows that allow 
interaction and increase visibility. For post-production companies it is especially important to be on the 
ground floor as they have many materials going in and out. Runners carry DVDs, CDs or film reels from 
the sound office to an editing office. There are 97 post-production offices in Soho and 25 of them are 
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located on the ground floor. Big and famous companies are also located on the ground floors:
“You find most post-production houses, big companies located on the ground floor of the buildings. Because, I 
suppose, it is the status and visibility, and because they have been in Soho many years. New companies when 
they come to London end up on the fourth, fifth floors. They cannot afford to be on the ground floor” (Int-S17).
Sound studios prefer to be at basement level. Post-production houses need controlled daylight. Post-
production companies are more dependent on space while production companies are more moveable 
and flexible. Production companies employ people when they make a new film; they set up temporary 
teams when they produce a film. Usually they only have a core of three to five people working full-time 
in the company. Post-production companies are more permanent than production companies. This also 
contributes to the sustainability of the clusters:
“I think post-production companies are more permanent, post production has equipment, special rooms, the 
buildings are quiet important for them; whereas production companies have core staff and when they need 
they set up freelance teams, they are much more moveable, flexible, they can even work home-office, but post-
production companies are more dependent on an office space”(Int-S14).
The office space need is not only highlighted by post-production companies in Soho but also emphasised 
by the production companies located in Beyoğlu. It is important to stress how crucial it is for film companies 
to have an office space, in particularly in the city centre. They use the socio-cultural amenities more than 
the post-production companies do. Most of the interviewees said that having an office is very important 
for them as they need a space to meet, to discuss and to associate. They also need space to store the 
lights, cameras and other equipment as stated below:
“Office space is very important. We need an office for production; it is a meeting place for us. This office is like 
an association; at the time of the production sometimes 60 people hang around the office. We all discuss about 
the movie, costumes and characters, everybody working in the set crew visits us” (Int-B11).
Socio-Cultural Factors
The socio-cultural factors have a direct and indirect effect on clustering, whether as a primary factor in 
location decision, or as secondary factors in retaining these people. These socio-cultural assets of place 
are important in terms of sustaining the clusters and fostering the emotional needs of creative types. 
However, in Beyoğlu, people do not appreciate working together and sharing resources and jobs as 
much as people do in Soho. This has had a marked effect on the clustering process in Beyoğlu. Another 
important factor is cited as the lack of the communication between the new generation and the old 
generation (the ones established around 1960s), whereas in Soho it is all about being in Soho and being 
part of this film-related culture and community. 
Perceptual Factors
Both Soho and Beyoğlu have a bohemian atmosphere with a seedy, old and quirky look and both 
have strong connections with art and cinema. The findings indicate that it is the overall context and the 
atmosphere that makes these spaces `feel and look creative`. Hence feelings associated with the place 
are very important; these drive location decision and influence daily working processes. In particularly 
image and credibility of being in Soho is a very strong factor on being in Soho and in close-proximity to 
other companies.
Economic Factors
As discussed before there are some economic factors explaining the clustering of the companies. The 
economic factors behind clustering are different in Soho and Beyoğlu. The advantages of co-location with 
many other film-related activities and facilities, convenience for start-ups and the well-known image of 
Soho makes it a desirable place to be.  Office sharing is also common in Soho, where companies share 
the same office addresses. In particular, the advantages of co-location, walkability, not being away from 
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the main film core and its media village image, are of economic benefit: “Not being in Soho is expensive; 
even sometimes just being in Soho wins the jobs” (Int-S2). 
There are also economic benefits of being in Beyoğlu as suggested by the interviewees. However rather 
than the advantages of film clusters it is stated that other art-related institutions, venues, and cinemas 
contribute to job hunting, new jobs and collaboration. As there are many cultural venues people working 
in the film industry can collaborate with other art-related activities and can secure work by giving short 
courses about short-filming, or promoting their new movies in these venues; or they can get new jobs by 
meeting new people in these galleries, biennales and film screenings. In addition, they can invest in new 
business, whether art-related, or in other services, entertainment and leisure-related sectors.  Beyoğlu is 
also a good place for actors to job hunt. They go to the cafes, especially to those in Cihangir, to be seen in 
public. The more they are seen in public the more they enhance their popularity and the more they secure 
roles in TV series or feature films. This is one of the reasons why they prefer to live in, or to visit, Cihangir.
3.3. Social Interaction and Creative Clustering
The third main factor on clustering is the social interaction which is stated as the sources of inspiration, 
job-hunting or job-sharing. People share jobs, knowledge, information, offices and even facilities and 
equipment through social interaction. Most of the research participants believe that Soho and Beyoğlu 
have creative atmospheres, and rather than the buildings and urban pattern themselves, most informants 
are inspired by people they come across, talk with, watch, and listen to. Thus people are mainly inspired 
by each other through interaction, whether active (talking) or passive (people-watching). It is possible to 
argue that urban place provides the stage and possibilities for these interactions, chance encounters and 
informal contacts [14] to take place. Particularly in Soho, streets, walkability, the permeability of built form 
and interactive micro urban public places provide spaces for face-to-face interactions, and facilitate intra-
company relationships, effectiveness and productivity. This contributes to clustering of both companies 
and individuals. Interaction is supported by the physical, perceptual and socio-cultural factors outlined 
earlier. Some of the quotes of the interviewees from Soho (S) and Beyoğlu (B) are written below:
“You never come up with ideas by yourself; you need to be inspired by other stuff; because you bump into 
people”   (Int-S9).
“Technology is a great advantage; wherever I am, I can compose/ design something and send it via email/
upload it to my server. But when it comes to winning business, face-to-face meetings are crucial” (Int-S3).
“When I am bored or stuck, I go out of my room, stand on the balcony and have a look around. I like that this 
office has a balcony. I watch passers-by. It gives me a space to think, to get new ideas” (Int-B17)
4. Conclusion
As discussed to this point, there are similar and different factors contributing to clustering in Soho 
and Beyoğlu. Although the location patterns are different, film companies and people involved in film 
production are located in both cases; hence it is possible to identify them as film-industry based inner-city 
film clusters. 
The development of Beyoğlu clusters was hugely affected by the general-spatial economic conditions 
[29] as well as the socio-cultural factors, whereas the Soho clusters were not affected that much by 
the external factors. This may well indicate the established structure of the Soho clusters. Besides, 
the cluster-specific conditions were more influential on the development of the clusters as the existing 
clusters contributed to attracting the others. In Soho the existing clusters are not affected much by socio-
cultural changes; whereas in Beyoğlu these socio-cultural changes together with the spatial policies 
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have directly affected the clusters. The findings of this research indicated that in both cases, quality of 
urban management [29] affected clustering process but in a different way; in Soho they were supportive 
whereas in Beyoğlu quality of urban management appeared to be a negative factor. As for conclusion, 
the factors playing role in clustering are mostly related to the characteristics of the location and the place 
which highlights the importance of place either it is clustering or declustering.
The findings are similar in both cases, thus supporting the importance of location. The findings of this 
research support the arguments of [15], [17], and [14] that place and location still matter as place-based 
face to face interactions are still crucial especially for the twenty-first century new economy. The findings 
of the research also supports Madanipour’s [3], arguments for the spatiality of the knowledge economy. 
Hence location and place contributes to clustering as it facilitates interactions. Refuting the theories 
of weightless economy (as cited in Pratt, [14], spaceless economy [15], and non-place urban realm 
[12], location and place still matters and physical assets of places are important in the information age: 
“Physical proximity facilitates these untraded dependencies and patterns of interaction...Face to face 
communication of formal and informal, planned, chance and serendipitous nature are important” [14, 
p.434]. Furthermore, these findings oppose the thesis of death of the distance which Pratt [14] also 
refuted. The death of the distance theory suggested that: “the role of physical location is no longer 
relevant; producers will be free to locate where they wish...Cities will decline as centres of economic 
activity and be replaced by dispersed teleworkers” [14, p.427].
As Webber [10] suggested interaction is crucial for the essence of city life rather than the place.  However 
it is not only interaction; place-based social interaction is crucial especially for the sustainability of 
the creative clusters.  At that point, not only accessibility but proximity and walkability are the main 
characteristics of place allowing creative clustering in the information age.
As discussed above, the main factor contributing to clustering is the complexity of these places which 
have a wide variety of businesses, people, activities, public places and buildings and socio-cultural 
characteristics. There are many different layers of factors juxtaposed in one location thereby increasing 
the importance of location. For a creative industry, like film, this increases efficiency and productivity. As 
well as spatial factors, socio-cultural factors are also implicated. These places stimulate their intrinsic 
world. Creative people, especially film people, like city-living. On the other hand a love/hate relationship 
is observed, based on the collected data. As Gornostaeva [35] emphasised, as well as location, life-style 
choices of these people are affecting the clustering. Some people say that they want to live in the city 
centre, some say that they would like to move to the suburbs; but many actually want a 3D world; inner-
city life, suburban living and great connectivity. At this point reference can be made to what Pratt [14, 
p.34] emphasised as the importance of leveraging these social spaces into physical spaces and virtual 
spaces. 
This research also emphasised the importance of perceived qualities, or intangible assets, which are 
directly related to the individual`s feelings and perceptions.   They are also very important in encouraging 
the interactions between people. Hence, as Alony et al. [36] suggested, these intangible assets of quality 
of place incubate creativity such as sense of community [34], place attachment, creative feel, image 
(particularly in Soho), tradition/nostalgia (particularly in Beyoğlu) [37] which are stated as important to 
location decisions of creatives, whether these decisions are made by companies or individuals. In this 
context this study also revealed that those emotional links with the places, as discussed in environmental 
psychology, are also important for creativity and clustering and should be one of the key considerations 
of planning and design strategies.
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MEASURES FOR ACHIEVING SOCIO-CULTURALLY SUSTAINABLE COMMUNITIES 
IN A HISTORICAL PART OF ISTANBUL
Süheyla Türk1 
1MSc. Department of Urban and Regional Planning, Institute of Science and Technology, Istanbul Tech-
nical University, Turkey.  BSc. Architecture (arc.)
Urban renewal projects seek mainly to address improvements in the quality of life. However, 
this is more often linked to economic  gain upgrading of cultural and retail provision to busi-
ness and residential attraction. The emphasis is on physical renewal, which leads to gentrifica-
tion, displacement and social problems. Nguyen (1) adds socio-cultural sustainability to the three 
main aspects of sustainability The definition of community development includes culturally-de-
termined actions and roles of people in society. Culture, therefore, runs through the other three 
sustainability concepts.
The aim of this article is to examine socio-cultural sustainability in a historical case area – one 
of the oldest districts in Istanbul: Beyoğlu. Beyoğlu has undergone a number of partial urban 
renewal and gentrification projects over the last 30 years. The case area is largely surrounded by 
these partial urban renewal projects. It is assumed that the area will be affected by the dynamics 
of its surroundings.
The methodology of this study includes an area survey, questionnaires, photographs, interviews 
and information from secondary data.
The findings from this study provide a discussion of ways for creating socio-culturally sustain-
able communities and its findings can be generalized for similar cases.
The introduction to the article includes definitions of socio-cultural sustainability in urban renew-
al and its effects on communities. The next stage includes a case study and its results. The last 
stage includes an evaluation of the findings and suggestions for future improvements.
Key Words
Gentrification, historical areas, socio-culturally sustainable communities, urban renewal.
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1. Introduction
People – their different personalities, lifestyles, habits, and world views – are the leading factor in the 
formation of cities and society; these features shape urban settlement. Atik (2007) defines socio-cultural 
values as follows: “Socio-cultural values involve the roles of the people in a society, their relationships 
with each other and with their environment, their worldviews, their past and present experiences and 
general opinions regarding that society.”
Social sustainability is “ensuring that the natural resources are used efficiently now and in the future by 
protecting and developing the social environment to provide for the needs of people. This process en-
sures social sustainability” (2)
1.1 Socio-Cultural Sustainability
The inclusion of ‘culture’ in topics related to sustainability is a recent phenomenon.Cultural sustainability 
as the sincerest way in which a society accepts that it has complex mutual values, beliefs, customs and 
abilities with which it protects its cultural heritage for the sake of individual dignity and cultural solidarity.
If we want to know how cultural sustainability originated, we must look to Agenda 21 for Culture. Agen-
da 21 for Culture brought together local governments and authorities around the world, and arrived at a 
number of resolutions. These are as follows:
“To find solutions for global trends affecting cultural diversity on a local scale”;
“To guarantee that cultural policies are at the heart of city management policies”; and
“To encourage all national governments and international organizations to develop and reinforce cultural 
viewpoints within their sustainability strategies” (3)
Cultural sustainability has two main aspects. The first of these is the creation of the policies needed and 
the second is the way people embrace and work towards these policies.
To better understand the main ideas informing the socio-cultural aspect of sustainability, we should look 
at the results the anthropologist Ingold obtained in his 1992 study examining theories based on cultural 
memes. According to these results, it is posited that people cannot understand their environment directly 
and act accordingly, and that they can do so only by means of culture (Ingold, 1992). In this sense, it is 
understood that all aspects of sustainability are based on the social cohesion (4)
According to Nyugen (2007) (1)the concept of socio-cultural sustainability follows the three main aspects 
of sustainability: ecological, economic and social. It has only recently been accepted and understood. 
How we define improvement, how people act in society and what kind of a role they take is determined 
by ‘culture’. Hence, culture is inseparable from the other three sustainability concepts. 
This is borne out by economic data which shows that culture is related with other issues. Hence, urban 
renewal, physical planning and environmental sustainability require prior analysis of numerous factors. 
As plans are developed, positive space relationship should be cleared, different procedures should be 
grasped and the changes should be taken into consideration and all of them should be planned through 
the city, reconciling the physical plans with socio-cultural factors. The basic requirements for enabling 
socio-cultural sustainability are as follows:
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•	Teaching of all aspects of sustainability in schools, universities,  
and communities.
•	Building community capital.
•	Seeing art and culture as educational tools.
•	Encouraging organizations to work together on poverty, job development, housing, health, redevelop-
ment, and youth concerns in communities.
•	Supporting local development initiatives. 
•	 Increasing social inclusion and building stronger communities.
•	 Improving the quality of life, sense of place, and well-being in communities.
•	Relating rural and urban revitalization.
•	 Improving the physical environment (such as parks)  and revitalizing buildings.
•	Supporting affordable housing (for example, artists’ cooperatives).
•	 Improving street life, which in turn improves social relations in neighborhoods.
•	Providing healthy and supportive communities for youth.
•	 Improving cultural facilities in order to improve community cohesion (URL-1) (5).                       
2. Case Study And Results
Urban renewal and gentrification processes ongoing in Istanbul, particularly in Beyoğlu, since 1980. 
Istanbul’s location is unique, situated on two continents. It is home to 12 million people, making it the 
biggest and the most crowded city in Turkey. Beyoğlu, the case area selected  for this paper, is one of the 
oldest districts of Istanbul. Its history dates back to the Ottoman Empire, and was a center of development 
and commerce when Istanbul was the empire’s capital. Urban renewal began in Beyoğlu at the beginning 
of 1980 and spread to other areas. Now there are 12 different urban renewal and gentrification projects 
in Beyoğlu.
Figure 1 Location of Beyoğlu in Istanbul  and districts of Beyoğlu with location of case area.
Between 2010 and 2013, detailed research was conducted in the conservation areas of Beyoğlu. The 
methodology of this research consisted of two sections.  The first section of the work involved the collec-
tion of archival and documentary sources to provide some historical background to the area, examining 
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the local changes that had taken place, and assessing the current and rapidly-changing processes of 
socio-economic structural change and the strategies that shaped the form and character of the case area.
The second stage involved site visits, analysis of the recent use of the area and a questionnaire survey 
of business owners and municipality officials. Fifty questionnaires were completed using a snowballing 
method. Each one lasted approximately half an hour.
2.1 Transportation Nodes in the Case Area
The case area is situated in the CBD of Istanbul, and has sea transport links, a subway and a highway. A 
new metro route is being built to link the case area with Istanbul’s historical peninsula via a bridge across 
the Golden Horn, and will provide a link with high speed inter-city rail services. Additionally, the case area 
is close to an international seaport: Karaköy Port is the third most significant sea transportation facility in 
Istanbul, and the most important international marine port. Due to its central location, the case area has 
views of the historical peninsula (Sultanahmet), the Bosphorus and the Golden Horn. 
2.2 The History of the Case Area
The case area has a substantial historical heritage, including the pre-Ottoman Genoese city wall and its 
entrance, and many historical houses. It is very close to a historical commercial corridor (Bankalar Street) 
and the Arap Mosque. The area’s history dates back to the 13th century, when it was a Genoese colony. In 
the area after in 19th century, the area became an important commercial center for the Ottoman Empire. 
After 1840, people of European origin, particularly Greeks, Armenians and Jews concentrated in the dis-
trict, lured by commercial privileges. 
In addition, the consultant mentions the distinctive residential buildings concentrated in the area. The so-
cial and physical differences of these groups shaped the area, making it cosmopolitan, elite and attractive 
(6).
In the late Ottoman period, starting in the 18th century and climaxing at the beginning of the 20th, the area 
around the Arap Mosque, the commercial corridor (Bankalar Street) and the coast were full of commercial 
stores which maintained residential usage in their upper storeys (6). The case area had included chan-
delier shops and clothing shops. In the 20th century, the clothing shops were displaced by chandelier and 
lighting shops.
However, the port of Galata lost its importance, meanwhile commercial activity and sea traffic declined 
almost to nothing. The banks left the area to settle in the Levent-Maslak business district. These changes 
narrowed the usage of the area, which lost its importance and vitality (6). Despite all of these negative 
changes, the area remains well known throughout the country as a chandelier and lighting market. In 
addition, the faculty of a university opened in the area.
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Figure 2  Land use of the case area. 
2.3 The Social Pattern of the Case Area
The questionnaire survey was conducted among a 7% sample of shop owners in the area. Its aim was 
to determine the social structure of the area and the reaction of those surveyed to the proposed urban 
renewal project. Most of the people weren’t aware of the municipality’s zoning plan, though they were 
aware of the rumors of urban renewal which had persisted for years. Additionally, the results of the sur-
vey revealed the desire of people to remain in the case area. (5). Following years of migration by Turkish 
citizens of European origin from the case area, people from various Anatolian cities settled in the aban-
doned buildings and engaged in commerce and manufacturing. No marginalized groups  have remained 
in the case area (5).  The residential usage of the upper grounds is now less than three in four houses, so 
the residential population has declined. The shop owners like the area because of its commercial conve-
nience, central location and transportation amenities.  Many come to work by public transportation from 
nearby areas where they have settled (5).
The people working in the study area are aware of the potential for profit offered by urban renewal, but 
they support urban renewal only if it promises to improve their living and working conditions. They are 
anxious that their requirements are taken into consideration and do not want to be forced out of the area 
(5). However, most importantly, 62% of those surveyed – and the majority of working people – are ten-
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ants, rather than owners of the properties affected. If the owners of the buildings decided to change the 
use of their properties, they could easily replace the tenants. A large majority of those surveyed were 
reluctant to change the function of the properties (5).  Additionally, people complained about parking prob-
lems and theft of their customers’ cars. There appeared to be no problem with crime committed against 
the shops themselves.
Figure 3 Photos from inner parts of the case area. 
The majority of people working people in the area live in Eyüp and Gaziosmanpaşa, and have working in 
the area for 20 years. The number of people working in the establishments is between 8 and10. The floor 
areas of the working spaces are between 6 and 23 m2. There are shops on the ground floors, manufac-
turing in the basements  and storage and sometimes more manufacturing on the upper floors.
48% of the people surveyed if they continue to enterprise their business, they wished to continue in the 
same type of work. 20% thought to transform their properties into restaurants; 16% to rent to investors 
and 5% to change their buildings into hotels. In response to a question about relocating their businesses, 
the rates of people desiring to stay in the case area and to go another district were almost the same. The 
people who wished to stay gave the following reasons: commercial dynamics, longevity of occupation 
and the attractiveness of the area for customers. Those thinking to leave the area cited the prospect of 
better conditions for customers, particularly in the lighting sector, including viable transportation facilities. 
While unwilling to change the nature of their work, they felt they could rent their buildings to an investor 
with a function determined by the municipality after the urban renewal process.
2.4 Plans for the Case Area
A 1/1000-scale zoning plan, dated 2010, and a 1/5000-scale land use plan, dated 2009, both incorporate 
case area details. The 1/1000 plan includes the decentralization of manufacturing, to be replaced with 
commercial outlets, with residential space on the upper floors. The 1/5000 plan involves the protection of 
the lighting shops (which have a history going back to Ottoman times), the revitalisation of the upper sto-
reys for continued residential purposes, and to keeping the area’s nightlife alive. Where the upper storeys 
are used for storage, the latter plan envisages replacing this with residential use, while the case area and 
the sea-front bordering it will be regenerated to highlight their historical urban heritage.
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2.5 An Example from England: The Jewellary Quarter, Birmingham
Birmingham’s  jewellery quarter is  England’s  the most ancient jewellery manufacturing area, and has 
undergone urban renewal. The area houses designers, manufacturers and shops selling jewellery and 
other items, all of which have been renovated, along with a jewellary-making school. All of these were 
renovated via this project from mid 1980’s to 2000’s. I chose this example to monitor what has resulted 
from the pioneering strategies of cultural production and consumption in this historical business area.
The project was to preserve the historical function of the area. People can see the design and manufac-
ture of jewellery, along with exhibitions of the finished products, and can learn about jewellery production. 
All of his has served to preserve the area’s  historical and cultural heritage, and increased its attractive-
ness for tourists. The area is a good example of cultural production and consumption in an urban renewal 
project, and of socio-cultural sustainability (7)
The project also includes historical residential areas, which were similarly restored. However, developers 
saw the potential for gentrification, and designed luxury residences. Now, house prices in the area are 
8-9 times higher than in the city center (7)
Unless shop selling prices and rents were kept low for designers and manufacturers, designers and man-
ufacturers worried that property prices and rents would increase in the future, causing people to transform 
their shops and workshops into residences in anticipation of higher profits (8)
- Consequently, in 2002, it was decided to restore and protect the area, so that new construction initia-
tives in this industrial and commercial area are restricted. (8)
- Despite these difficulties, this area serves as a good model for the jewellery industry; it became famous 
in England and revived Birmingham’s traditional jewellery production and commerce (8). Photos of the 
Jewellery Quarter after it was declared a protected area are shown in Figure 4. 
Figure 4 Photos of the Jewellary Quarter after urban renewal process, (7)
There are parallels with the Beyoğlu case area, which historically manufactures and sells chandeliers 
and modern lights and lampshades. Following Birmingham’s example, the case area can be regenerated 
with its own cultural industry. In Birmingham, the traditional industrial-commercial area was renewed. 
Shop owners who had moved to other districts of the city were persuaded to reopen their old shops in 
the Jewellery Quarter after the urban renewal process. In the case area, chandelier manufacturers and 
sellers have stayed in their shops. In Birmingham, the historical buildings were renovated, streets were 
upgraded and the traditional functions of the jewellery industry were restored to the area. The ground 
floors of the buildings are used as shops and the upper storeys are residential. In the Beyoğlu case area, 
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the 1/1000 plan is essentially the same as for Birmingham’s Jewellery District. If the process of urban 
renewal is executed carefully, the result can be to revive lighting and chandelier production and consump-
tion in this historical business area.
2.6 Case Study Results
Although no final decisions have been taken with regard to the case area, there is some evidence that the 
study area has been affected by Beyoğlu’s various urban renewal and gentrification projects. The recent 
changes around the study area are accelerating the urban renewal process and commercial change in 
the area. 
The gentrification process has been underway in Galata for 20 years, and the effects of gentrification 
and urban renewal projects in the adjacent areas can be seen in the area’s renovated commercial cor-
ridor. The commercial corridor (Historical Banks Street) includes impressive historical buildings which 
have been transformed into boutique hotels and museums. This commercial corridor dates back to the 
Ottoman Empire period and the buildings had been used as general management offices of banks and 
insurance agencies in 19th and 20th centuries. 
Historical residential usage in Galata and commercial usage in the commercial corridor are intended to 
be regenerated by private investors, and there are signs that it will accelerate after the final departure of 
manufacturing businesses. What kind of sector will ultimately emerge cannot yet be predicted. 
The historical buildings are today restored, and new buildings have been constructed nearby.
Figure 5 : Photos from the case area
3. Evaluation of Findings and Suggestions for Future 
The lighting and chandelier shops and factories have been here for a century, and are famous across the 
country.  Before the general migration from the area, residential use of the upper stories (mostly used for 
storage today), and commercial use of buildings to meet residents’ needs, as well as for the lighting sec-
tor (serving customers from outside the area) were all high. In the 1/1000 zoning plan prepared recently, 
the commercial function is preserved. The housing function of the buildings’ upper floors is the same as 
in the past.
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3.1 Socio-Cultural Sustainability in the Study Area
Economic growth provides opportunities for the fostering of a sustainable community through new em-
ployment and neighborhood support projects. Changing the physical environment is an important mech-
anism for the creation of new community identities based on people’s aspirations. It is argued that the 
presence of a higher quality infrastructure encourages individuals and communities to take greater re-
sponsibility for their own futures so that they can ‘improve themselves’ and aspire to a ‘better’ quality 
of life. In many ways, such programmes reflect the ways in which a form of aspirational economics has 
replaced trickle-down as the principal mechanism through which the benefits of development are to be 
enjoyed by a broader range of local people (9)
It is observed that the renewal stages in the commercial corridor are unlike the general stages of rede-
velopment, as in the adjacent gentrification area of Galata artist first came and settled and then the area 
changed. Changing commercial usage gives rise to different functions, and this can be followed by a 
change of residents. 
Doubts remain over the extent to which training and educational programmes are sufficient to enable 
local residents to move beyond the lower rungs of employment activity.
In addition, there is a conflicting perspective between local business owners and investors. The investors 
who bought real estate in nearby areas saw the potential for lucrative development  due to the feasibility 
of close urban renewal projects, and put their money into tourism and residential  ventures, opening bou-
tique hotels, apartment-hotels and museums in the historical commercial corridor (Banks Street), while 
the municipality designated the upper stories of the historical buildings  as homes. It can be assumed that 
from similar cases adjacent to the case area, and from current changes in the case area, that investors 
tend to focus on middle-to-high income workers and consumers, and the prospect of commercial and 
residential gentrification may damage existing local commercial establishments. This discourages exist-
ing businesses from investing in growth and technology, and potentially renders them uneconomic in the 
future.
The newly-opened museums and ongoing boutique hotel restoration projects show that developers have 
sought to regenerate the area with minimum involvement of the community (local business owners) or 
consultation. This makes it difficult to achieve sustainability or to develop long-term perspectives. The 
current changes show there is a concentration on immediate and less sustainable concerns by develop-
ers, investors and policy makers who are looking for short term gains and the early completion of high-re-
turn projects while planners, community organizations and professionals who are looking to promote 
development that bring benefits in the longer term are disregarded.
3.2 Suggestions for the Future
Strategies must be discussed and developed with a view to achieving socio-culturally  sustainable proj-
ects in the urban renewal area. On the basis of completed questionnaires, the number of the people who 
want to stay and work in the area is close to that of those who want to rent out their shops and leave to 
work in another district. To achieve sustainability in urban renewal, certain factors need to be analysed 
– particularly the citizens’ level of health, education and economical improvement. The needs and incli-
nations of the citizens should be determined, along with the kind of urban renewal they need, and their 
capacity to adapt to innovations. The limits to people’s interaction and their social linkages should also be 
analyzed; their need for socially unifying activities should be determined. 
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Cultural sustainability will be provided only by preserving lighting production and retail in the area, main-
taining the existing potential and culture of the area. The most appropriate example for the area is Jewel-
lery Quarter in Birmingham.  The most common strand running through the survey is one of satisfaction 
among  lighting-shop owners with their environment. They don’t want to leave the area or to change the 
nature of their commercial activities. Following from this data, the regeneration of commercial activity 
in the lighting sector seems to be possible and desirable for the area. Because the sector has been 
active for such a long time, the expertise exists, and can be harnessed as a means of preserving and 
promoting this cultural industry. Just as in Birmingham’s Jewellery Quarter, the process of design and 
manufacture can be exhibited to the public. The area can be designated as a tourist area, with exhibition 
spaces, shops, a design-and-manufacturing school and workshop areas. Furthermore, the street where 
the historical chandelier shops are congregated has got a good sea view at one end. At the beginning 
of this street there is a large underground parking lot that has recently been constructed. The historical 
Chandelier Street should become pedestrianised.
Any successful urban renewal process depends on active community involvement and good local gover-
nance. It is usually held by policy makers, academics and others that for any development to be effective, 
it should be owned by local communities whose participation leads to a sense of shared responsibility for 
safeguarding development based on local needs. Supporting new forms of community involvement in the 
governance of a sustainable community must be seen as one of the essential aspects of urban renewal.
In conclusion, in order to create sustainability in the urban case area, more attention needs to be given 
to social and economic linkages between those living on the site and those living outside, developing a 
means for workers on the site to interact with residents on issues relating to its future development, and 
ensuring more employment on the site, potentially accessible to current and new residents.
4. Concluding Remarks 
This paper focused on how to build culturally sustainable communities in a historical case area exposed 
to the effects of the global economy and to surrounding urban renewal projects. This paper has discussed 
socio-cultural sustainability in a historical business area in Istanbul. Istanbul dates back to the 5th century 
B.C. and has been home to many cultures and historical traditions. This makes Istanbul an attractive city 
for investors, with profitable opportunities in its old districts. The case area was the business center of the 
Ottoman Empire and today is a center for entertainment. Beyoğlu has been subject to intensive urban re-
newal for the last 30 years and the area is an example of an urban industrial district, incorporating lighting 
stores, manufacturing and storage in its historical buildings.
Following from the most recent 1/1000 zoning plan for Beyoğlu, existing functions have been examined, 
along with the aims of the project and its possible future directions. The case area was compared with 
a similar case in England, and suggestions have been discussed for providing sustainability in the case 
area. The suggestions have focused on preserving the cultural heritage of the city’s old chandelier dis-
trict. The idea has been posited of mixed-use development by the municipality to conserve the urban 
industrial district, with commercial activity at street-level and residential occupancy on the upper floors. In 
urban renewal projects, the aims usually focus on regenerating physical and economic structures. In this 
paper, in order to conserve the urban industrial district of the chandelier area, strategies have been dis-
cussed for not only regenerating the area but also regenerating the industry by mixed-use development.
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KNOWLEDGE PRECINCTS AS A POLICY TOOL FOR URBAN RENEWAL 
AND CHANGE IN CITIES
Sue Holliday
Faculty Built Environment, University of New South Wales, Sydney, Australia, s.holliday@unsw.edu.au  
Knowledge precincts have traditionally been examined within the economic theory of ‘industry 
clustering’.  But what does that mean in the context of current city economies?   The knowledge 
economy embraces many forms of innovation and embraces the media, cultural arts, universities, 
as well as private sector scientific and technological research. This paper examines the spatial 
ramifications of knowledge ‘clusters’ in terms of city development policy and city positioning. This 
paper will be presented from a practitioner’s perspective in order to examine how the emerging 
research into knowledge precincts can translate into tools for policy making and implementation. 
A policy tool is proposed to measure likely success of a KP. Precincts in Melbourne, Brisbane 
and Sydney in Australia are evaluated as case studies to demonstrate whether the integration of 
knowledge industries into precinct redevelopment can lead to successful urban restructuring. 
Governance and implementation mechanisms emerge as key indicators of likely long term 
success.
Key Words
Urban policy, knowledge precincts, knowledge based urban development, city governance. 
1. Introduction
A review of the significant body of literature around knowledge cities, creative cities, digital cities, productive 
cities and competitive cities acknowledges that knowledge industries have emerged as a potent city 
development focus due the decline of traditional, industrial manufacturing urban economies. The story of 
Cleveland [1] was replicated around the world in the 70’s and 80’s as different cities faced the reality that 
a traditional industrial economy based on manufacturing was not going to survive. Landry and Florida 
were among the first to alert planners to the opportunities that a diverse, artistic, creative population 
could bring to a city [2], [3].  From there, the idea of a knowledge precinct (KP) as an urban development 
catalyst emerged. Literature has focused on the instruments (strategic plans and vision statement) 
through which a knowledge city or a knowledge cluster might be created. However, less attention is paid 
to the implementation mechanisms that bring sustainable knowledge based urban development (KBUD) 
opportunities to fruition. Evans and Knight both speak of the importance of leadership [4], [5]. This is not 
just bureaucratic and business leadership but political will and political collaboration to allow change to 
happen.  The literature speaks of the importance of quality of life as determinants of knowledge worker 
choices but little discussion focuses on a cities decision to improve and maintain those factors as part 
of its knowledge strategy, and to use knowledge precincts as a deliberate strategy for urban change. 
This paper aims to translate the common themes in the literature into an evaluation tool for practitioners 
charged with developing or maintaining strong knowledge precincts in their cities.  Five precincts in 
Australia are examined to test this model.
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2. Planning alone cannot create a knowledge city
Strategic planning might set the scene but cannot alone develop the environment necessary for 
knowledge clusters to flourish. In Australia, one of the failings of urban planning is it’s separation from 
implementation. The learning loop from plan to action to review rarely happens in reality. This is in part 
because of bureaucratic structures that separate the strategic planners from the implementation teams, 
and partly because the planning is done in a vacuum of political commitment to implementation.  A recent 
study in Australia by the Council of Australian Governments found that most metropolitan plans for the 
major cities in Australia failed to adequately address policy issues of national importance, including the 
economy, and failed to integrate with the implementation of infrastructure [6].  
Glaeser argues that “All successful cities have something in common. To thrive, cities must attract smart 
people and enable them to work collaboratively” [7]. However, knowledge cities are often defined fairly 
narrowly in terms of the industries they cover [8].  An evaluation of knowledge and creative industries 
shows that they overlap to a significant degree. Mellander and Knight [9], [10] acknowledges that almost 
the entire economy is now a knowledge economy, and this ‘growing importance of knowledge resources is 
one of the fundamental forces underlying the restructuring of our cities’ [10]. So, to speak of a ‘knowledge 
city’ as something that differentiates one city from another may now be redundant. Other factors will need 
to emerge as the competitive edge for a city’s future well being.  The role of the labour force, and the 
quality of life necessary to attract the right people is becoming a critical factor for a successful knowledge 
city [11] And importantly, the knowledge precinct as a catalyst for urban change is emerging as a factor in 
success.  In practice, planners seek to optimize all the competitive elements of a city in order to support 
a competitive economy. Knowledge precincts and clusters shape the image of a city as one determined 
to move towards a thriving knowledge economy. This paper focuses on those elements that support the 
emergence and maintenance of successful ‘knowledge precincts’ and whether they facilitate a structural 
change in the urban fabric. 
3. Attributes of Knowledge precincts 
As manufacturing industries decline across the developed world, every city and town with ambition is 
seeking to rebuild their economy around the emerging industries in science, technology, and intelligent 
added value.  So the concept of developing a knowledge city or precinct is no longer a competitive 
advantage per se, it is almost a necessity. Cities now work hard to be the most successful at this task or to 
be ‘the first’ to secure a cluster of knowledge activities and to attract knowledge workers to their city. They 
use a variety of tools to achieve this. Branding, incentives, support infrastructure, cultural and educational 
assets and locational advantages all play a part in this new competitive environment. 
In this context, single industry knowledge clusters are less likely to yield the dividends required to build 
a dynamic precinct, and may lead to a ‘business park’ environment which is sterile and distant from the 
kind of urban services and lifestyle activities that many knowledge workers are seeking. Rather, the 
successful knowledge precincts are most likely to be mixed use (housing and businesses) and located in 
an urban context with retail, educational, cultural activities and good transport accessibility [12]. Quality 
of life indices such as the Mercer index highlight the value placed by footloose knowledge workers on 
these assets [13].   When integrated into urban renewal precincts they can strengthen the likely success 
of both [14].
Yugitcanlar has written extensively with co-authors on the nature and character of modern knowledge 
precincts and regions and in particular has examined the work done in Australia to build modern knowledge 
economies [15], [16]. With Dur, he has used an asset based approach to review several successful 
knowledge projects in Europe and then to evaluate three Australian precincts using the same methodology. 
This approach evaluates each precinct in terms of symbolic, social, human, heritage and cultural assets, 
natural, environmental and infrastructure assets, financial, knowledge and relational assets [17].  Another 
way of looking at knowledge precincts and cities are identified as a series of attributes, and facilities [18].
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Another approach is to look at common themes and values of new knowledge precincts.  He points 
to the following themes: living and working (business and real estate value) centrality (economic and 
development value); Branding (symbolic and design value) learning and playing (learning and experimental 
value) connectivity (social value) [19]. This thinking highlights the role that knowledge precincts play in 
shaping a changing urban structure.
As a practitioner, this paper sets out to use a policy approach to identify the likelihood of success, and the 
key elements that require ongoing maintenance for success to be long term, leading to urban restructuring 
for housing, urban amenity and quality of life in addition to economic competitiveness.
4. Policy levers for the evaluation of a knowledge precinct.
Most of the literature reviewed agrees, as outlined above, that there are common characteristics of 
successful knowledge precincts.  Looking retrospectively at success can assist with predictive policy 
making, and in Table 1 below the key success factors for innovation hubs, technology and innovation 
parks, and employment precincts are summarized [20], [21], [22], [23].
Table 1: Published key success factors
Generic principles for an
innovation hub (Cutler, 2009):
• Clear, common and shared
purposes and strategic intent for 
colocation.
• Core operating values and
principles to inform governance
frameworks.
• Demonstrated potential for 
added
value, i.e. the expected benefits 
of
co-location.
• A sustainable precinct must
combine investments in 
innovation
stocks and flows and non-traded
interactions (facilitate social
interaction).
• Market organiser / broker and
facilitator of relationships (formal 
or
informal).
• Mechanisms for ongoing 
motivation
through champions and
achievement reports.
Critical success factors for 
technology and innovation parks 
(Grove,2007)
• Having a strategic plan upfront, a
business case and a champion
• Creating a habitat for knowledge
workers/ build a community of
creative people.
• Linking/ the presence of research
institutions.
• Managed by specialist
professionals with specific domain
knowledge.
• Provision of value added services:
introductions, IP and business
planning etc
• Master plans address hard and soft
infrastructure.
• Promote a culture of innovation and
competitiveness (not a sheltered
environment).
• Expect growth to be organic and
have strong feedback loops as a
means for adjusting plans.
Key policy interventions for
promoting employment
precincts (SGS, 2009):
• Public transport infrastructure
(linking to broader metropolitan
network and precinct wide local
network).
• Coordinated infrastructure
commitment and planning and
supportive institutional processes.
• Mixed use development, 
residential
development within or directly
adjacent to employment, denser
development around public
transport nodes and high amenity,
pedestrian friendly environment.
• Government as key anchor 
tenant
via hospitals, universities,
government offices, etc.
• Superior ICT infrastructure.
• Marketing / investment 
recruitment
campaigns
Taking these ideas, and matching them with experience in practice, this paper proposes a model for ‘key 
factors for success’ that policy makers can use when analyzing their city for potential or emerging KP 
locations.  
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One of the most important factors in setting up the right environment for success is governance. Whether 
born out of crisis, or from a pragmatic realisation that collaboration is essential, those cities that develop 
successful knowledge precincts build them off unified governance arrangements. Leydesdorff and 
Etzkowitz identified a ‘triple helix model’ of university-industry-government relations as a necessary 
interactive governance model to support innovation and knowledge based economic and social 
development [24].  In an Australian context, and perhaps true for other jurisdictions, I believe that the 
explicit addition of the political sector is required.  I have called this triple helix plus. It is my view that 
political leadership, as distinct from ‘government’ is a necessary component of any governance structure 
that will support success.
So the policy tool that I present in this paper has as a prerequisite a necessary governance coalition – 
triple helix plus- of governments, industry (including the financial institutions) universities and politicians. 
Table 2. GOVERNANCE FRAMEWORK: TRIPLE HELIX PLUS
LEVEL OF GOVERNMENT/ 
PLAYER
RESPONSIBILITIES
NATIONAL Support higher education and research capacity 
Create programs to support industry innovation
Develop a benevolent taxation regime for R&D
Build state of the art ICT infrastructure
Target critical rail and road infrastructure to support KPs
Publicly endorse a knowledge economy future
STATE OR REGIONAL Develop Strategic policies and spatial plans to identify KPs locations
Build hard infrastructure to facilitate job density
Establish dedicated implementation agency to facilitate and promote the 
KP.
Support KP with a benevolent taxation regime and incentives where 
required
Identify land for KP using attributes in Table 3
Find catalytic knowledge industry investments 
LOCAL Support KP initiative with appropriate zoning
Facilitate housing densities to support KP.
Action cultural and social activities to build a community in and around 
the KP
Provide public transport access and bikeways
INDUSTRY/ BANKS Active industry advocacy for innovation and collaboration
Industry readiness to embrace knowledge economy
Agglomeration in place or possible
Banks prepared to finance risk/ infrastructure/business ventures
Banks engaged with project/precinct
UNIVERSITIES Research and innovation high on agenda
Location in proximity of university assets
Universities prepared to take risks and work with industry 
POLITICIANS Leadership skills evident
All levels of government/politicians agree a cooperative and 
collaborative framework for knowledge based initiatives.
Set agreed long term implementation time frames
Commit to actively pursue KP goals
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A unity of political commitment is the hardest element in the governance framework to achieve. Electoral 
cycles and the loss of bipartisan politics in many western jurisdictions make long term decision making 
and long term policy adherence difficult. As noted, the model above suggests that a ‘triple helix PLUS’ 
governance is required for success due to the necessary inclusion of the politicians, and an explicit 
requirement to lock three levels of government (where relevant) into a commitment framework.
As it is critical to harness the governance commitment, an implementation agency not only gives focus 
to the project but facilitates the soft and hard infrastructure necessary to deliver success.  Many modern 
knowledge precincts are also urban redevelopment projects and an implementation agency facilitates land 
assembly, delivery of community assets and infrastructure, and delivering and marketing the employment 
and business opportunities.  
Implementation governance Dedicated agency available to implement KP
Funding available for land acquisition, incentives, 
infrastructure investment 
Taxation environment amenable
The model then proposes a set of indicators drawn from the literature that enable an analysis of potential 
or existing precincts to determine their likely success.  Included in the set of indicators is the concept of 
the precinct as a catalyst for spatial restructuring or branding of a city. In the case study analyses below, 
the precincts that foster change in city structure, and bring with them new opportunities for housing and 
other urban amenities seem to have a significant likelihood for success. It is not clear at this stage of my 
research whether this success is due to the knowledge elements of the precinct or the urban renewal 
elements. 
 The following table suggests a potential framework for such analysis: 
Table 3. POLICY INDICATORS FOR IDENTIFYING LIKELY KP SUCCESS
INDICATOR CHARACTERISTIC
Strategic plan/vision The metropolitan plan/economic development plan identifies the knowledge 
economy as crucial to the future of the city
Locations meeting criteria below are identified at the strategic level
Location Close to central city 
Close to cultural and lifestyle amenities
Around established innovative knowledge industry cluster 
Fosters urban restructuring
Density Mixed use environment and/or opportunities
Existing higher density housing and urban amenities able to be integrated
Agglomeration Agglomeration of knowledge industries exist
Agglomeration of similar industries possible 
Connectivity City has strong national infrastructure network
Existing or potential public transport links to CBD and airport
Freeway linkages within easy access
Walking/biking links to surrounding suburbs
ITC environment Modern ICT infrastructure exists or
Commitment to upgrade ICT infrastructure possible
Size and land value Reasonable size for development opportunities (100ha or greater) 
Existing land values allow for affordable housing and creative spaces before 
gentrification
Acquisition by government agency possible at an initial lower land value
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Creative spaces Existing artistic/creative community exists
Program of low rent creative spaces possible
Population Skilled labour available 
Potential youthful pool of university trained labour 
Executive labour force able to be attracted to city
Quality of life factors City high on Mercer QOL index (Executive location) 
City high on Economist Intelligence Unit Most livable cities index (broad 
lifestyle  factors)
City restructure/ 
rebranding potential
Will achieve beneficial repositioning of the city ‘brand’
Development will support planned new spatial structures
Precinct will open up new economic opportunities
5. Case Studies
Tan Yugitcanlar has reviewed ‘knowledge’ precincts in Melbourne, Sydney and Brisbane. [25], [26], [27], 
[28].  In this paper, I will look at the same precincts using the model above, which is a combination of 
governance and policy indicators. Each precinct is rated by a simple rank out of 5 against each of the 
indicator. Each precinct is also reviewed in accordance with the ‘triple helix plus’ governance framework, 
and its implementation approach. 
Rating:    1= no evidence of criteria elements present
                2= some evidence of criteria elements present or possible
                3= evidence of several elements of criteria in the precinct
                4= strong evidence of criteria elements present
                5= the precinct contains all elements of the criteria in full
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Table 4: Precinct Evaluation
Precinct ATP Parkville Kelvin Grove
Governance and 
implementation
This project received 
support from State, 
local, university and 
industry. Lacked 
momentum initially 
but has a dedicated 
development agency.  
(5)
This KP is industry 
and academy led with 
government support 
but no implementation 
agency. Strong political 
support.
(4)
Primarily a residential 
project, it lacks industry 
agglomeration. Primarily 
supported by the academy, 
it focuses on creative 
enterprises. 
(3)
Location 5 5 4
Density 4 4 3
Agglomeration 2 5 1
Connectivity 5 5 4
ITC 5 5 4
Size and value of 
land
3 2 4
Creative spaces 4 2 5
population 5 5 4
Quality of life 5 5 4
Restructure potential 3 3 4
5.1 Australian Technology Park
The Australian Technology Park is a business and technology centre in Eveleigh, an inner-city suburb 
of Sydney. This precinct commenced at the same time as the Ultimo Pyrmont Precinct.  It was initially 
envisaged as an ‘innovation technology’ precinct sponsored by the three Sydney based universities, 
one of which is no longer involved. It has excellent attributes and is ranked highly in accordance with 
the indicators.  However, in the early 2000s, the development agency responsible for implementation 
was persuaded by government to abandon the tight assessment of tenants in favour of speeding up the 
tenancies of the buildings. Only one building was left as an ‘innovation/ incubator’ center to be run by the 
universities.  As a result, a current evaluation of this precinct indicates that an agglomeration of industry 
in the knowledge/innovation area has not been achieved. Although very well located and connected, the 
area around the Park was initially blighted. While this was good for initial land value, it did not attract the 
workers or executives that it required for success. The ATP development was a catalyst for further urban 
regeneration in the adjacent areas, and the area around this park is now a significant redevelopment area. 
There continues to be a triple helix plus governance arrangement, and a government implementation 
agency whose vision is ‘To create a world-class technology precinct’. 
5.2 Parkville
Parkville is near to the centre of Melbourne and has all the characteristics of a KP, being based around 
biomedical and cancer research.  It evolved as an agglomeration of similar industries due to its location 
around universities and hospitals.  The State government became actively involved in early 2000s to 
formalize its precinct ‘status’ and to prepare a masterplan for its future. It is a genuine ‘cluster’ of knowledge 
industries, but there is no implementation agency to achieve the necessary development or improve 
collaboration. In the rankings, it falls down on the high value of the land and its complex land ownership. 
There is little opportunity for low rent creatives, but as the knowledge ventures are well established 
this does not limit its success in any way. This precinct has played only a limited part in restructuring 
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Melbourne’s inner area, but is located in close proximity to inner city housing and lifestyle locations, and 
has been very influential in supporting Melbourne’s ‘branding’ and positioning as a knowledge city, and 
the EIU’s world’s most livable city in 2012.
5.3 Kelvin Grove Urban Village
Kelvin Grove has won prizes for the design of its residential masterplanning and is an excellent example 
of an inner city redevelopment near to Queensland University of Technology. It has supported a reshaping 
of the urban structure of inner Brisbane. It sells itself as a ‘Creative Enterprise Precinct’, and QUT hosts 
Creative Enterprise Australia to “help develop, grow and establish creative businesses and are proud to 
be Australia’s only dedicated creative industries incubator”. Working with the Brisbane Housing Company 
an excellent program of affordable housing has helped develop a diverse housing sector. It is close to the 
Brisbane CBD, with good accessibility, but lacks a triple helix plus governance structure that will see its 
success as a knowledge precinct limited in the longer term. Queensland has a consistent ‘branding’ as a 
Smart State.  Kelvin Grove has not yet achieved a role in that pursuit.
These three examples above were selected as the same Australian precincts evaluated in Yigitcanlar 
and Dur [29].  The tool proposed in this paper leads to a somewhat different conclusion than that drawn 
in Yigitcanlar and Dur. The use of the governance and implementation measures enable new insights 
into a precinct’s long term success. The analysis concludes that only Parkville demonstrates a vibrant 
industry agglomeration, but lacks an effective implementation mechanism, and only the ATP has the 
governance structure that achieves a ‘triple helix plus’ approach to ongoing implementation. The analysis 
identifies governance and implementation as the primary indicator for longer term survival, with industry 
agglomeration, location, quality of life attractions and good connectivity as the next most important 
indicators of likely success. On this small sample, the restructuring potential of a precinct may be highly 
influential in the likely success of precincts without preexisting industry agglomerations. 
6. Conclusions
This paper attempts to examine knowledge precincts and knowledge based urban development from a 
practitioner’s perspective, and to take the excellent research undertaken so far in this area and examine 
how it can be adapted for use as a policy tool. Practitioners rarely have the luxury of undertaking long term 
research, and so require simpler tools based on others’ research insights. This paper originally set out to 
examine the literature on the changing nature of knowledge cities, to see if the integration of knowledge 
industries into precinct redevelopment resulted in successful outcomes, and whether other factors were 
influential in KP success.  A policy tool to evaluate these and other factors was developed. The model 
in this paper when applied has identified some interesting and unexpected outcomes that highlight the 
important of governance and implementation ahead of urban restructuring. These preliminary findings 
would benefit from further research. 
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INDEX KNOWLEDGE CITIES OR GROWTH CAPACITY FROM INTELLECTUAL CAPITAL OUT-
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Theories of economic growth, including Romer (1986) and Porter (1990), have stressed 
the role of technological spillovers in generating growth. Cities, where relationships be-
tween people is more extensive, provide the most natural environment in which to look 
for evidence of the knowledge spillovers so emphasised by endogenous growth theory.
The intellectual capital approach considers this capital as ability to transform knowledge 
and intangible resources into wealth, i.e., a generator of long-term wealth, contemplate 
not only sustainability and social wellbeing, but also intangible factors such as human 
development, economic structure, trade, image and innovation. In this sense, we mea-
sure the growth capacity of a city through its intangible assets.
In the actual economic situation the growth capacity has an important role in the region 
or local’s wealth. In this paper we propose a novel methodology to determine growth 
capacity of cities based on Intellectual Capital through a composite index by intangible 
factors.
This proposition is consistent with the “new economics” argument that knowledge spill-
overs are geographically bounded and that, by driving productivity growth, they also 
drive regional growth.
Finally, we make a ranking of European cities supported in this methodology with infor-
mation available. The results show a new gap of divergence growth, cities with higher 
values on this index and therefore higher growth capacity, are those with higher income. 
Keywords
Growth capacity, index, intellectual capital, knowledge cities, ranking. 
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1. Introduction
At the end of the last century theories of endogenous growth highlight innovation (technical progress), 
human capital and knowledge as key factors for growth of an economy.
Solow (1956) introduces technological progress to explain long-term growth as an exogenous factor, un-
der the assumption of diminishing returns to capital. In this sense, economies tend towards a steady state 
in which they no longer grow.  For this reason, neoclassical or exogenous growth models by definition 
defend convergent growth for different economies.
In contrast to neoclassical growth, endogenous growth theories emerged, with the proposals by Romer 
(1986), Lucas (1988) and Rebelo (1991) figuring prominently. These models explain growth by consid-
ering factors such as technological progress as endogenous. Furthermore, these models reject the neo-
classical hypothesis of diminishing returns to capital and thus explain that economies are not confined to 
a stationary state of equilibrium, but are in fact divergent.
In this sense, new knowledge-based economy models support knowledge as a key factor in the growth of 
economies. The Intellectual capital approach establishes new measures of the wealth of countries or re-
gions. Alfaro et al. (2011) measure non-visible wealth of an economy from intangible capitals, and demon-
strate that knowledge and knowledge management are divergent and endogenous factors in economies. 
The World Bank (2006) offers a comprehensive structure to measure the wealth of nations; where the 
composition of wealth of 120 countries is analysed and is disaggregated into a range of assets (produced, 
natural and intangible), most of a country’s wealth is captured by intangible capital.
Endogenous growth theory, recognizing the existence of increasing returns due to accumulated factors 
and investment in: physical capital; human capital; research and development; and external economies 
(as a consequence of the diffusion of technological knowledge in the production system), allows us to 
identify a path of endogenous, self-sustained growth, on the national, regional or local economy (Button, 
1998; Groot et al., 2001). The endogenous approach to a city, Vázquez (2007), is supported in processes 
of growth and capital accumulation by culture, resources, and an institutions own (tangible factors and 
intangible), based on which investment decisions are made. 
It is therefore necessary to introduce measures for all endogenous factors, tangible and intangibles, of an 
economic and social space, such as a city, in order to estimate its growth capacity. For the development 
of such measures it is necessary to take into account at least: human resources available, the life quality, 
processes, commerce, entrepreneurship, innovation, image and environmental conditions. 
When calculating the value of growth capacity, or index of knowledge-based cities, the Intellectual Capital 
approach is a very useful and important management tool at enterprise level. The estimation of this index 
will establish a ranking between cities and will test hypothesis of divergent growth. 
This paper is structured in three parts. Firstly, we review more important indexes and approaches to 
measure growth at local level. Secondly, we build a consistent knowledge or growth capacity index for 
cities supported by the main knowledge approach precedent of business management. Finally we applie 
this model to 158 European cities for which sufficient information is available, and we extract results and 
conclusions to advance the growth theories.
2. A short review of growth city indexes
Although the analysis of performance in the cities is a very novel subject, there are more people that they 
are making a concerted effort towards capturing its essence through testing the sustainability of metro-
politan areas or cities.  
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Most indicators underlying the aggregate indices are based on variables measured in pieces or weights. 
In practice, the composition of an index has indicators or variables as a basis, classified in dimensions. 
Finally, authors applied subjective weights to build the index, and in some cases, advised by experts in 
urban government or planning. Indexes are applied as a ranking to show economic power or social con-
ditions in cities, but they don’t consider monetary values.
Show in Table 1 a summary of more important growth indexes applied at local level.
Table 1 Growth City Indexes.
Authors Key Dimensions / Components Application Ranking Aggregation
City Development Index 
(CDI), UN (Habitat), 
1998-2010
City Product, Infrastructure, Waste, 
Health and Education
232 cities in 
113 countries 
(sample of 
162 cities)
Yes, 
monitoring
Simple average 
of sub-indices; 
weightings 
are analyzed 
for Principal 
Components
Global Cities Index 
(GCI), ATKearny, 2008-
2012
Business activity , human 
capital, information exchange, 
cultural experience, and political 
engagement
66 cities Yes Expert information
Global Economic 
Power Index (GEPI). 
PricewaterhouseCoopers 
and the Partnership for 
New York City, 2012
Intellectual capital and innovation; 
technology readiness; transportation 
and infrastructure; health, safety 
and security; sustainability and the 
natural environment; economic 
clout; ease of doing business; cost; 
demographics and livability; and 
City gateway
27 cities Yes The sum of ten 
scores of key 
dimensions
Global Power City Index 
(GPCI). The Institute 
for Urban Strategies 
at The Mori Memorial 
Foundation in Tokyo, 
2008-2012.
Economy, research & Development, 
cultural interaction, livability, 
environment, and accessibility
40 cities Yes, 
Subject 
categories: 
manager, 
researcher, 
artist, 
visitor and 
resident
Addition of scores of 
key dimensions.
Global City 
Competitiveness Index 
(GCCI). The Economist 
Group,2012
Economic strength, human capital, 
institutional effectiveness, financial 
maturity, global appeal, physical 
capital, environment and natural 
hazards, and social and cultural 
character
120 cities. Yes, 
competiti-
veness
Expert interviews.
Quality of living reports 
(QOL). Mercer Human 
Resources Consulting, 
2012
Consumer goods; economic 
environment; housing; medical 
and health considerations; natural 
environment; political and social 
environment; public services and 
transport; recreation; schools 
and education; and socio-cultural 
environment
460 cities Yes Expert information.
 Source: own elaboration.
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3. Methodology of Knowledge City Index: Intellectual Capital Approach
The Intellectual Capital Approach appears at business level at the end of the last century. Stewart (1997) 
defines intellectual capital at business level as “the intellectual material – knowledge, information, intel-
lectual property, experience – that can be put to use to create wealth”.  In this sense, intellectual capital 
is usually associated with a source of future profits that has not physical substance. Bontis (1998) adds 
‘the management of intellect (intellectual capital) lies at the heart of value in the current “knowledge era” 
of business. Models are developed with the objective to measure and manage the intellectual capital in 
organizations. 
Mouritsen (1998) introduces a study of two ‘technologies’ for managing oriented towards encouraging 
growth: value added and intellectual capital as financial and non-financial management systems. To 
summarize, this approach, knowledge management, drives a new non financial management supported 
by endogenous non physical factors.
In this sense, research produces new means to growth and wealth, at a macro level. Brandley (1997) or 
Edvinsson and Stenfelt (1999), explain that the intellectual capital of a nation (region or city) includes the 
hidden values of individuals, enterprises, and institutions, communities and regions that are the current 
and potential sources for wealth creation. Corrado et al. (2009) study a new vision of growth with intan-
gible capitals, concluding that ‘The rate of change of output per worker increases more rapidly when in-
tangibles are counted as capital, and capital deepening becomes the unambiguously dominant source of 
growth in labor productivity’. Lin and Edvinsson (2010) analysed intellectual capital for 40 nations with an 
index through indicators, Lopez et al. (2011), made a revision of models applied to nations and propose 
an index and valuation for 82 countries in hidden wealth, with a general conclusion, knowledge manage-
ment and intangible capital or intellectual capitals are, usually, ‘divergent’ factors in growth, with more a 
important contribution to wealth in the richest countries.   
We propose from these approaches a model structured to measure the growth capacity of cities, and 
offer as a result an index with both intangible and tangible dimensions. Furthermore, this index could be 
modifying by the GDP to evaluate the real wealth of a city.
Following the intellectual capital approach, two large groups of capital are usually identified as intangibles 
(IC): human (HC) and structural (SC) or ‘non human’ capitals. We also include residual capital (RC) as a 
measurement or specification of capitals error in next equality:
IC= HC + SC + RC          (1)
Hence, we define Knowledge City Index (KCI) as a lineal function of human, structural and residual capi-
tals. In this sense, human capital has two resources: individuals (in) and social (sc), and structural capital 
comprises: process (PC), commercial (CC), image (IC), R&D+I (RDC) and environmental (EC) capitals.
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 (2)
Where, KCI is defined to ‘c’ cities, and α, β are different weight of capital components that are estimated 
according statistical methods (principal component analysis). 
Human capital covers two resources and seven dimensions with 31 indicators, where we identify intangi-
ble capital as directly related to the human resources. This capital comprises of population or individuals 
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and social conditions as resources. In the first case, we propose two dimensions: population and aper-
ture of foreign people and households. In the social resource case, we disaggregate in five dimensions: 
health; safety; labor market; education; and culture conditions. 
Structural capital covers several intangibles related to the infrastructures framework of a city: processes 
of power and mobility; commercial or economy activities; image attraction; R&D and innovation condi-
tions; and environmental management. Hence, this capital is composed of five resources and twelve 
dimensions with 59 indicators. Special detail is required for capital of components. Process capital is 
structured into two dimensions: political elections; and mobility and accessibility. Commercial capital is 
developed in two dimensions of business: capacity and conditions of land use or self employment rele-
vance. Image capital has three dimensions or ‘attract factors’ to visit or live in this area: tourism; culture; 
and quality of live conditions, and economics. The R&D+I component covers conditions of ICT product 
and services. Finally, environmental capital has four dimensions: pollution, water consumption, waste 
management and land uses. 
4. Main Results
The scorecard or data monitor used to determine the Knowledge City Index considers two kinds of scales 
of indicators: absolute, normalized in per capita terms, and efficiency, on a percentage scale. 
In order to normalize, when the indicator does not have a percentage scale, variables have been res-
caled assigning 100 to the highest value and 0 to the lowest. As a result, all the variables generated by 
the indicators have values ranging from 0 to 100 (minimum and maximum).  That is, the maximum must 
coincide with the highest score obtained by the city with the highest value in the sample, whereas the 
minimum will coincide with the city that records the lowest score. On the other hand, some indicators 
require a transformation of limits, to present lower values coinciding with worst conditions. In the case of 
death due to suicide for instance, we change the limits with this difference, the optimum situation being 
no deaths at all due to this cause.
Finally, we design a model compatible with the official databases available. After an exhaustive analysis, 
we proposed a first application with urban audit database, from Eurostat. We have applied theoretical 
model with 73 indicators to 158 cities of 24 European countries with structural data from 2009, in some 
cases, with the most recent information disposable, but applied with assumption of constant structure.
We analyzed main results of index and components. Top positions are for north cities such as Zurich, 
Paris, Oslo, Copenhagen and German cities (Munich, Düsseldorf, Leipzig, Berlin,…)  and worst positions 
are for Bulgarian cities, Bucharest and Polish cities such as Szczecin, Bydgoszcz and Lublin.
Knowledge and sustainable conditions are divergent factors. When compare data of GDP with data of 
wealth (adding KC index dispersion increases).
Finally, cities with balanced conditions of components are better rank in this index.    
5. Conclusions
A new measure of knowledge city index or growth capacity is defined. We present a model to measure 
KCI, congruent with official databases and support on intellectual capital and knowledge capital ap-
proaches. It is possible estimate KCI with urban audit database for 158 cities.
A ranking of this index is established. In Europe, cities analyses have not big differences, but differences 
between north and south are significant. The introduction of knowledge factor to study growth of cities is 
682
Parallel Session 3.3. Knowledge Cities
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
a new evidence of endogenous theory, because it is a divergent factor.
We require worked with results in different scenarios or research lines. We must analyze in different 
components of index, and to know which are more related to the growth. This preliminary study shows in 
aggregate terms that more important relationship is with human component. 
This index (KCI) support a new value for wealth, we need propose a model to valuate tangible and in-
tangible wealth. In first case, we evaluate with GDP, but in second line we could use an intangible index.
Then, we could study the relationship between growth and index of knowledge cities, in terms of GDP and 
wealth, to know best polices to growth. 
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Currently with the rise of knowledge cities concept, growth and development of the cities lies in 
acquisition of explicit and tacit knowledge; therefore, cities make all of their effort to improve their 
knowledge base development and also compete with other cities to attract and retain creative 
and talented people.  Among the mechanisms available for cities dynamics based on knowledge 
creation and innovation, the mechanism of industrial cluster especially knowledge-base- clusters 
as an innovative environment take a lot of interests in the developed countries.
 
Researches in developing countries show the increasing trend toward the use of this mechanism in 
these countries with the purpose of reaching the knowledge city status. The current research aims at 
investigating the key competitive factors of furniture cluster in the city of Mashhad (2nd city of Iran in 
terms of population) according to Porter’s Diamond Model stimulating the establishment of Mashhad 
knowledge city. For reaching above purposes, both qualitative and quantitative approaches were 
used. Eight interviews were conducted with experts in this field and also 35 questionnaires were 
returned. Results show that the current status of this cluster is weak and key competitive factors 
in this cluster are not available. Although the demand condition and rivalry in this cluster is fine, 
however, the status of supporting industries and also the government supporting policies are weak. 
Also there is a lack of advanced and specialized factors and bilateral and multilateral cooperation 
among the university, industry and government to create a base for knowledge based development. 
 
Keywords
Furniture cluster, Iran, Knowledge cities, Mashhad
1. Introduction
In the knowledge era, knowledge-based economy becomes the main driver of global and local economic 
development, and creative urban regions have become centers of knowledge generation, knowledge-
based economy and knowledge-based development [1]; therefore knowledge, innovation and creativity 
have become an important factors of production, development and economic prosperity [2]. The 
concept of knowledge city was advent of the link between knowledge management and knowledge-
based development [3]. Major international organizations such as the World Bank [4], the United Nations 
organization [5] and the OECD [6] have adopted knowledge-management framework for their global 
development [1]. So cities in order to compete nationally and internationally need knowledge infrastructure. 
These infrastructures are a concentration of well- educated people; technological infrastructure and 
connections to global economy [7]. 
The main objective of this article has been the investigation of the role of cluster in establishing the 
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knowledge city concept in the developing countries, especially Mashhad city in Iran. According to this 
objective, research questions were proposed as following.
1. How does the cluster approach cause competitive and knowledge-based economic growth?
2. How does the industrial cluster stimulate the establishing of Knowledge-based Urban Development 
(KBUD)?
3. Does Mashhad Furniture cluster motivate Mashhad in establishing of knowledge-based urban 
development (KBUD)?
2. Research Background
Over the past twenty years, there have been intensive discussions about the importance of knowledge 
management (KM) in the business world and now it has developed as a management approach apply in 
other areas such as education, government and healthcare [8]. Major international organizations such 
as the World Bank, the United Nations Organization and the OECD have chosen KM framework in their 
global development, so it clearly indicates that there is a link between knowledge management and 
knowledge-based development [9, 10]. 
This new link results in creation of “Knowledge City” concept that nowadays is topic of high interest 
[3]. References to knowledge cities traced back to three decades and only recently cities around the 
world started giving direct attention to Knowledge-Based Urban Development [11]. Many cities such as 
Barcelona, and Stockholm-focusing on the development of the field of biotechnology and biomedicine- 
Munich with many different clusters such as IT, medicine, biotechnology, telecommunications, environment, 
etc., Dublin [12] claim themselves as being already knowledge cities and at the same time other cities 
have elaborated strategic and action plans in order to become one [3]. Melbourne is one of the knowledge 
cities where knowledge clusters play an important role in the success of KBUD of Melbourne [13].  
3. Research Methodology
In this paper, firstly in order to review the related literature and identify the critical success factors of 
cluster dynamic development, documentation studies were used based on studying both domestic and 
foreign literature, existing documents and reports.
The methodology used in this paper is mixed-method research which combines quantitative and 
qualitative techniques. For testing variables in the context of case study, using quantitative method, 35 
questionnaires were distributed among the stakeholders of furniture cluster of Mashhad. For analyzing 
these questionnaires, SPSS 16 software has been used. Then for evaluating of existing condition 
and also extracting the ideas and suggestions of experts and professionals about how to provide the 
better condition for achieving the efficiency-driven economy and establishing the knowledge-based city 
of Mashhad, qualitative method strategy have been used and semi-structured interviews have been 
done with 8 experts and professionals in the three involved spheres including government, industry and 
universities. For analyzing the interviews the theme analysis method was used.
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4. The Concept of Knowledge-Based Urban Development or (KBUD)
According to Yigitcanlar et al., [14] KBUD is considered as a new strategic development approach in 
strong global economic competition and it is mainly about processes of knowledge production and their 
reflection on the urban form and function, providing a new perspective for the development of creative 
urban regions. In this regard “Knowledge-Based Urban Development” has become a powerful strategy 
for sustainable economic, socio-cultural and urban growth and for the post-industrial development of 
cities [15]..
The process of developing a knowledge city is neither quick nor simple and some success factors are 
required. These factors are environmental, societal, technological, financial, political and strategic factors 
[3]. The KBUD has three pillars named society, economy and environment as has been shown in Figure 
1. In the economy pillar, it aims the competitive, creative, innovative and knowledge-based products and 
services and finally making a local economic development that is competitive and integrated with global 
knowledge-based economy [16]. In this approach economic development leads to sustainable urban 
development, increasing of quality of life, human & social development and improvement of intellectual 
capital. 
Figure1: Knowledge-Based Urban Development (KBUD).
5. Economic Geography
One of the key research fields that related to knowledge-based cities is an economic geography [17].
Primarily attention of economic geography has been on the locational factors such as market access and 
transport networks but now its main focus has been on the agglomeration process in a particular location, 
country or region [18]. There is a positive relationship between geographical concentration and external 
economies. This means that the location of a number of successful corporations in one region or city can 
create a self-reinforcing type of aggregate effect, motivating more suppliers to work in the region reinforce 
the different positive effects that finally lead to a rapid development of particular cities or regions and also 
development of a local economy [19]. Recent literature also indicates that there is a strong correlation 
between creative places and economic growth (i.e Sillicon valley, DNA valley and One North) [2].
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6. Porter’s “Cluster” or “Diamond” Model
According to Porter [20] today’s economic map of the world is dominated by clusters. He describes 
the cluster as “a critical mass of companies in a particular location, whether it is a country, a state, a 
region or even a city”. In his opinion there is a strong correlation between the concept of cluster and 
competitiveness. Melbourne is one of the knowledge cities where knowledge clusters play an important 
role in the success of KBUD of Melbourne [13]. 
It is very important to mention that the mere collocation of companies, suppliers and institutions only 
creates the potential for economic growth and it does not lead to its accomplishment. Achieving to the 
competitively assets in a cluster requires some conditions that as shown in porter categorized them to 
four determinants 1. Factor condition or the position of the region or city in terms of factors of production 
like natural resources, human resources such as skilled labour, capital resources, physical infrastructure, 
administrative infrastructure and specialize infrastructure like information infrastructure, scientific and 
technological infrastructure which are necessary for competing in a given industry 2. Demand condition or 
the structure of home demand for the industry’s products or services such as sophisticated and demanding 
local customer(s) or customer’s needs that anticipate those elsewhere 3. Related or supporting industries 
or the availability of capable, locally-based suppliers and presence of competitive related industries 
4. Firm strategy, structure and rivalry which emphasize on the issues of the conditions in the region, 
governing how companies are created, organized and managed and indicates the degree of rivalry exist 
among domestic firms plus two additional variables, “Chance” and “Government”.  These factors, as a 
system create the situation in which a nation firms compete [20].
According to Charitoudi et al., [21] six elements are considered as crucial components 
for creation of successful cluster including geographical proximity, trust and cooperation, innovation, 
knowledge sharing, government, university and research institutions, new technology and participatory 
management. 
The joining of innovations and technology as a result of knowledge sharing process is a fundamental part 
of cooperative models and for the local business economy and creation of a successful and competitive 
cluster [22]. The strength of links between the members of the cluster [23] and the nature of knowledge 
itself [24] could affect the shared knowledge.  
Determinant factor of economic development in cities is the ease of interaction and exchange with other 
major players, supplies, information and technology. Researches about the cluster dynamics focus 
on the existence of interaction between firms in the same industry because similar firms share similar 
infrastructure needs, labour forces, suppliers and markets that these localization economies combined 
with knowledge spillovers (untraded knowledge exchanges that occur in informal settings), provide the 
pre-condition for innovation. A very important element that impact on changing the diamond into a dynamic 
system is a social glue such as personal relationships, face-to-face contact, a sense of common interest 
and also continuous relationship with government bodies and local institutions like utilities, schools and 
research group [20].  
7. Introduction to Furniture Cluster of Mashhad in Iran
Khorasan was the largest province of Iran until it was divided into three provinces on September 29, 2004. 
Razavi Khorasan is one of the three provinces that were created after the division of Khorasan Province 
in 2004. It is a province located in northeastern Iran. Razavi Khorasan covers an area of 144,681 km² 
688
Parallel Session 3.3. Knowledge Cities
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
and has a population of 5,593,079 (2011). Mashhad is the capital of Razavi Khorasan Province and 
the second most populous city in Iran. Its population was 2,772,287 at the 2011 population census. It 
is located in north east of the country close to the borders of Afghanistan and Turkmenistan. Razavi 
Khorasan has 21 cluster development projects according to local context and potential. 21 cluster projects 
in different development phases indicate the high importance of cluster-based development and special 
notice of local policy makers and authorities toward local development using cluster mechanism. Among 
these projects the development program of two projects, furniture and saffron clusters have finished and 
two clusters- jewelry and shoes- are in the phase of implementation. The Mashhad furniture cluster is 
amongst the first of 42 national clusters. This cluster now has 3650 employment directly and indirectly. 
This cluster also has a high potential for export. In Table 1 the features of this cluster before and after the 
clustering program has shown [26].    
 The Furniture and Wood Cluster of Khorasan Razavi
Condition Before After Rate of growth
Number of firms 550 670 22%
Number of network 0 5 500%
Number of BDS 0 7 700%
Number of involved 
organization
0 6 600%
Employment 3000 3650 22%
Rate of sale (Billion Rials) 200 245 23%
Rate of export (Billion Rials) 0.2 3 1400%
Table1: The Features of Furniture and Wood Cluster of Khorasan Razavi.
Source: Document available in Vice Chancellor of Industrial Town Corporation.
8. Research Findings
According to analysis of 35 questionnaires that has been done by SPSS.16 software and also theme 
analysis of interviews, existing condition of this cluster have been evaluated based on 5 factors of porter’s 
diamond model (Factor condition, Demand condition, Supporting and Related Industry, Firm strategy, 
structure and rivalry, Government) and Culture that in tables 3 to 8 has been shown separately. In these 
tables values 1 means very weak, 2 weak, 3 medium, 4 strong and 5 very strong. In factor condition, as 
shown in Table 2 mean of all 11 variables is between 2.91 and 1.51. It means that this cluster has not 
good condition especially in specialized input such as access to venture capital, skilled labor and access 
to FDI. Access to necessary general input and quality of input is near the medium rank. 54.3 percent of 
responders evaluated access to necessary input medium and 57.1 percent evaluated the quality of input 
medium. 
Quality of universities and public research centers and their link with industry is very weak. According to 
interviews, one of the main reasons for the weak link between universities and industries is the lack of 
common goals. Industry seeking the applied research but universities focused further on fundamental 
research. On the other words, research of universities is not in direction of the industry needs. One of 
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expert mentioned that “establishment of one specialized and related university in the cluster unit is very 
useful”.
  
1. Factor Condition Values
Options Mean S D 1 2 3 4 5 CF(1+2+3)
1. Access to Necessary Input 2.91 0.85 8.6 14.3 54.3 22.9 0 77.1
2. Quality of Input 2.71 0.89 14.3 14.3 57.1 14.3 0 85.7
3. Access to Unskilled Labour 2 0.90 28.6 51.4 14.3 2.9 2.9 94.3
4. Training Investment of Cluster Members 1.97 0.95 37.1 37.1 17.1 8.9 0 91.4
5. Effectiveness of IPR 1.94 0.99 40 34.3 20 2.9 2.9 94.3
6.The  Role of the Intermediary Organizations such as 
Incubator  Centers and Science Parks
1.80 0.90 42.9 40 14.3 0 2.9 97.1
7. Cooperation between Universities and Industry 1.74 0.81 45.7 37.1 14.3 2.9 0 97.1
8. Quality of Universities and Public Research Centers 1.71 0.71 42.9 42.9 14.3 0 0 100
9. Access to Venture Capital 1.71 0.75 45.7 37.1 17.1 0 0 100
10. Access to Skilled Labor 1.60 0.73 54.3 31.4 14.3 0 0 100
11. Access to FDI 1.51 0.74 62.9 22.9 14.3 0 0 100
Table2: Existing condition of factor condition in furniture cluster of Mashhad
In Table 3 among the 8 options evaluated in demand condition factor, extent of products diversification 
has the mean of 3.40 that comparably has better condition than the other options. Existing condition of 
national demand, ability to respond the national demand, extent of international demand and also ability 
to respond the international demand are almost weak. According to result of interviews, increasing the 
quality of production would improve the extent of demand condition in three local, national and international 
stages. One of the interviewers said that “producing the high quality productions and doing market 
research in first priorities and then innovation are critical factors in improving the demand condition”.
    
2. Demand Condition values
Options Mean S D 1 2 3 4 5 CF(1+2+3)
1. Extent of products diversification according to 
customers will
3.40 1.09 5.7 11.4 37.1 28.6 17.1 54.3
2. Sophisticated customers 2.37 1.21 8.6 11.4 37.1 20 22.9 57.1
3.Extent of  local Demand 2.83 1.09 11.4 31.4 28.6 22.9 5.7 71.4
4. Ability to respond the local demand 2.80 1.10 11.4 28.6 31.4 22.9 5.7 71.4
5. Extent of National Demand 2.46 1.03 17.1 40 25.7 14.3 2.9 82.9
6. Ability to respond the national demand 2.29 1.01 25.7 34.3 25.7 14.3 0 85.7
7. Extent of International Demand 2.14 1.21 40 31.4 14.3 11.4 2.9 85.7
8. Ability to respond the international demand 2.06 1.13 40 25.7 20 8.6 5.7 85.7
Table3: Existing condition of demand condition in furniture cluster of Mashhad
As shown in Table 4 the existing condition of supporting and related industries of this cluster is not 
desirable, because the mean of options such as a number of supporting and related industries, extent 
of the link and competition between these industries is 2.43 to 2.00. Also 91.4 percent of responses 
revealed that the relationship between supporting and related industries with producers is weak.
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3. Supporting and Related Industry values
Options Mean S D 1 2 3 4 5 CF (1+2+3)
1. Extent of Competition among Supporting Industry 2.43 1.17 25.7 28.6 28.6 11.4 5.7 82.9
2. Extent of link between these industries with enterprise 2.34 0.87 17.1 40 34.3 8.6 0 91.4
3. Number of Supporting and Related Industry 2.00 0.87 34.3 34.3 28.6 2.9 0 97.1
Table 4: Existing condition of Supporting and Related Industry in furniture cluster
4. Firm strategy, structure and rivalry values
Options Mean S D 1 2 3 4 5 CF(1+2+3+)
1. Competition among producers 3.03 1.27 17.1 14.3 28.6 28.6 11.4 60
2. Desire of firms for cooperation with similar 
organizations
2.51 1.01 14.3 40 28.6 14.3 2.9 82.9
3. Decreasing of  the monopoly and strengthening the 
privet sector
2.49 1.04 20 31.1 28.6 20 0 80
4. Investment on R & D by the firms 2.06 0.87 25.7 51.4 14.3 8.6 0 91.4
5. Effectiveness of government policy to encourage of 
Competition
1.77 0.91 45.7 40 5.7 8.6 0 91.4
Table 5: Existing condition of Firm strategy, structure and rivalry in furniture cluster 
About the firm strategy, structure and rivalry (Table 5), 40 percent of responders evaluated that there is 
a high rate of competition among producers. Doing interview with experts it has become clear that this 
competition is destructive. “Over of all there isn’t a very much desire among the firms to cooperate with 
similar organizations. In this direction, the government policy didn’t have an effective role toward the 
creation of constructive competition”. Also according to result of interviews, because of high cost of the 
research and development (R&D), the firms didn’t invest in this part sufficiently. 
5. Government Values
Options Mean S D 1 2 3 4 5 CF (1+2+3)
1. Effectiveness of  international trade rules 1.97 0.92 34.3 42.9 14.3 8.6 0 91.4
2. Extent of government support of the cluster 1.86 0.69 31.4 51.4 17.1 0 0 100
3. Effectiveness of  IPR policy 1.80 0.79 40 42.9 14.3 2.9 0 97.1
4. The role of  Union 1.71 0.92 54.3 25.7 14.3 5.7 0 94.3
5. Easiness of the new business creation 1.69 0.86 51.4 34.3 8.6 5.7 0 94.3
6. Transparency of rules 1.66 0.68 45.7 42.9 11.4 0 0 100
7. Supporting policy for entrepreneur  1.63 0.64 45.7 45.7 8.6 0 0 100
8. Support of venture capital  1.57 0.55 45.7 51.4 2.9 0 0 100
9. Stability of  rules and regulations 1.57 0.60 48.6 45.7 5.7 0 0 100
10. Tax Intensive 1.43 0.55 60 37.1 2.9 0 0 100
Table 6: Existing condition of Government role in furniture cluster of Mashhad
According to Table 6, existing condition of 10 options related to government is very weak especially 
about the transparency and stability of rules, support of entrepreneur and venture capital availability and 
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support. The mean of these options is between1.97 to 1.43. It means that although the role of government 
is very important in developing countries but existing condition show that the government didn’t make a 
suitable condition for the growth and development of this cluster. Three experts emphasized that the lack 
of one common and qualitative insight about clustering in policy making part of government resulted to 
incoordination of related part for carrying it into execution.  
6. Culture Values
Options Mean S D 1 2 3 4 5 CF(1+2+3)
1. Extent of  group trust among main group of producers 2.77 0.94 8.6 28.6 42.9 17.1 2.9 80
2. Extent of  individual trust among main actors of cluster 2.63 0.84 14.3 17.1 60 8.6 0 91.4
3. extent of internalization of entrepreneurship culture 2.54 1.06 17.1 34.3 28.6 17.1 2.9 80
4. Desire to cooperation and team-working 2.46 1.19 25.7 31.4 17.1 22.9 2.9 74.3
5. Extent of trust among main actors of cluster 2.34 0.80 20 25.7 54.3 0 0 100
6. Extent of  trust to public institutions 2.00 0.80 31.4 37.1 31.4 0 0 100
Table 7: Existing condition of Culture in furniture cluster of Mashhad
In Table 7, six options of culture have been sorted according to mean rank descending from 2.77 to 2.00. 
42.9 percent of responders mentioned that the group trust between main groups of producers and also 60 
percent mention that individual trust among main actors is medium. 31 percent responded that desire to 
cooperation and team working in this cluster is weak. Extent of trust to public institutions is weak because 
the Cumulative frequency of 1, 2, 3 Or CF (1+2+3) has become 100.  
Result of interviews agreed that trust is a critical factor for cooperation and synergies. One of experts 
mentioned that “creating the trust required the transparency and sense of solidarity among the members 
of cluster”. According to another professional opinion, doing small group activities such as collective 
buying and sale, doing joint tour and participate in the specialized fairs are appropriate tools for increasing 
the trust, cooperation and team-working in cluster.     
9. Conclusion and Discussion
According to Porter’s diamond model and by considering cultural element, existing condition of furniture 
cluster of Mashhad have been evaluated almost weak, although some positive aspect was found. 
Amongst all of 6 factors, the factor of government needs more consideration. By analyzing interviews, it 
became clear that it might be because the absence of consistent and comprehensive common attitude 
and vision about the concept of cluster and also cluster based development among policy makers and 
authorities, resulted to the lack of coordination among related and supporting parts of cluster and not 
allocating appropriate budget in real time. It can be concluded that the contribution of furniture cluster is 
not very strong in the establishment of Mashhad knowledge city concept and it requires more attention 
both in infrastructural forces and government policies.
In the factor condition the main aspects that must be considered now is the training of the human 
resources and strengthening the quality of related university and research centers and also reinforcing 
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the university-industry link. 
As in literature focused, in developing countries the role of government is very significant. They act as a 
catalyst for the creation and survival of clusters. Interview with experts and also literature review showed 
that the role of government is to ensure the supply of high-quality inputs such as educated citizens and 
physical infrastructures and also setting the rules of competition by protecting intellectual property and 
enforcing antitrust laws [20].
In demand condition in spite of a good demand condition, it isn’t desirable and in competitive market, 
qualitative and differentiated product must be of the main priorities.  In supporting and related industry the 
number of companies is few, so there is not competition among those. In cultural aspect, availability of 
entrepreneur culture, culture of cooperation and tam-working and trust among all of stakeholder of cluster 
is very important [27], but in the case of Mashhad cluster, existing condition is not desirable and result of 
interview supported this analysis. Majority of experts and professional have mentioned that achieving to 
desirable rank in social capital, strengthening the bilateral and multilateral transaction and cooperation 
amongst the university, industry and government is required. The experience of team-working in the 
different field such as buying, selling, marketing and branding and etc. can be useful. 
Considering the three phases of development and according to WCI report [28] and regarding that Iran 
is among the “in transition” countries that should move from stage 1 to stage 2 and for achieving to 
efficiency driven economy, this paper suggested the following recommendations:
1. Make the common and shared understanding and attitude about the concept of ‘Cluster’ among all of 
the policy-makers and authorities; 
2. Give the cluster-based development the first preference;
3. Have the long term and qualitative and not quantitative and short-term vision toward developing plans 
such as cluster-based development.
4. Transparency and stability of regulations and coordination in the process of execution of programs.
4. Encourage and strengthen the bilateral and multilateral trust and reinforce the social capital in order 
to encourage the cooperation and team working and change a destructive competition into constructive 
one with cooperation.
 5. Improve the quality of universities and public and private research centers and strengthen the link 
between industry, universities and government.
 6. Increase the efficiency of intellectual property rights.
7. Decentralize the decision-making process and hierarchy of authorities.
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Abstract
In 1996, the organization for economic co-operation and development (OECD) coined the term 
Knowledge City (KCs). This caused several developed countries to seek developing and adapting 
the features of their cities to be upgraded to knowledge-based economic cities. Hence, various 
experts worked on demonstrating and identifying the features of this concept. An objective of 
these cities was drawn: providing sound conditions for the enhancing, creation and exchange of 
knowledge and innovation. The concept was found to be interdisciplinary: economic, political, 
social as well as being urban and architectural. Nevertheless, several successful models of 
KCs emerged; such as Barcelona, Bilbao, and Manchester. These cities managed to go beyond 
theoretical assumptions into the application, analysis, assessment, and path correction. So, 
this paper aims to observe the urban and architectural potentials of these cities, as well as 
their comparative importance. An inductive methodology will be used to infer the urban and 
architectural features of knowledge cities; based on the available literature of the field. This will 
be done to identify the roles played by such potentials in the success stories of these cities. Then, 
the comparative importance of these potentials will be deduced through the study and analysis of 
some recognized KC models.
Keywords: 
potentials, knowledge-based, knowledge cities, Knowledge Economy, infrastructure, institutions, 
cultural, knowledge workers.
1. Introduction
In the 21st century, the emergence of some economic and environmental problems in cities led to 
rethinking of the methods and strategies adopted by cities for overcoming these piled up problems 
[1]. As a result, the OECD coined the term Knowledge Economy in 1996. The emergence of this term 
stimulated various researchers from different disciplines, including planners, to establish several 
elements supporting this concept. This, in turn, led to the emergence of the so-called Knowledge-based 
Urban Development (KBUD). Knowledge cities became the first urban formation specifically developed 
for meeting the needs of Knowledge Economy. The rapid advance of ICT, in the last two decades, led 
to establishing the infrastructure that would enable those responsible for KBUD to extend the domain 
of their work [2].
Establishing these cities aims at achieving sustainability and quality of life by providing the required 
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services. It also aims at enriching the variation of cultural and knowledge life within the city, as well as 
increasing the skills and knowledge of citizens and workers in the city as being the means of human 
intellectual development [3]. These cities also depend on state-of-the-art technologies for achieving 
development and providing infrastructure [4]. Another aim is maintaining the domestic image of the city, 
as well as enabling the city to become a vivid centre that can face problems and challenges [5].
A city is recognized as a knowledge city by winning the Most Admired Knowledge Cities (MAKCI) award. 
This is the global recognition of the city [6]. Cities nominated for the award fall into two categories [7]:
•	 Knowledge Metropolis.
These cities were classified as largest to medium urban conglomerate, often national capitals, and gather 
over 3.5 million inhabitants.
•	 Knowledge City-Region.
These are small cities, often acting as cultural and economic centers, with a 0.5-3.5 million inhabitants.
The MAKCI award was established for setting general criteria to contribute to the transformation of 
cities into knowledge cities. The award measures eight parameters (capital dimensions): Identity capital, 
Intelligence capital, Financial capital, Relational capital, Human Individual capital, Human Collective 
capital, Instrumental-material capital, Instrumental-knowledge capital.
Studying the eight parameters reveals that some are related to urban and architectural potentials. It also 
reveals that knowledge cities are complex entities due to being engaged with a number of interrelated 
factors. Another finding here is that attempting to transform cities into KCs would be a failure if not guided 
by sound strategies and visions.
Hence, the paper addresses the urban and architectural potentials which contribute to the creation of a 
KC. To this end, the paper is divided into three parts. The first part addresses the architectural and urban 
potentials through literature of the field, as well as MAKCI reports. The second part will be an analysis of 
the urban and architectural potentials in some knowledge cities. The third, final, part aims at deducing the 
comparative importance of these potentials.
2. The Urban and Architectural potentials of KCs
Theoretical studies of KBUD, literature addressing KCs, and analysis of globally recognised KCs, reveal 
that knowledge-based city development requires urban and architectural potentials different from those 
of cities depending on manufacturing. Knowledge industries depend on culture and knowledge; attracting 
knowledge workers and investments [8]. Hence, the current research managed to observe and draw out 
various urban and architectural potentials that directly contribute to the transformation process. These 
potentials can be summarized as: basic infrastructure, knowledge institutions, the ICT infrastructure, the 
cultural and creative infrastructure, and Urban facilities.
2.1. Basic infrastructure
Cities are main actors in enhancing economic growth and flourishing. Their development depends greatly 
on the basic infrastructure, which helps improve urban areas in the city and enable city inhabitants to live 
in it [9].
The basic infrastructure includes gas lines, potable water, sanitary drainage network [7], and the 
transportation means which are crucial for a city to be successful. Transportation is the connection driver: 
an international airport, railroads, highway network, and sea ports. These means facilitate rapid moving of 
workers in knowledge industries, and prepare for easy exchange of ideas. In Manchester, for example, the 
vivacity of cultural industries is attributed to the success of the airport, which enables international visitors 
to directly reach the city. Reaching the city directly is a main factor in the success of a knowledge city. 
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Hence, the economic growth of knowledge cities depends on investing in the transportation infrastructure 
[10].
2.2. Knowledge institutions
Various types of knowledge institutions (schools, universities, research centers, science parks) play a 
major role in knowledge enhancing and spread exchange of ideas, as well as providing a high level of 
education to citizens of those cities [3]. Thus, universities, and higher education institutions in particular, 
are quite important to knowledge-intensive cities. All successful knowledge cities have universities strongly 
connected with corporations based on specializations within the universities. For example, Cambridge’s 
success is attributed to having a reputable university that forms an attraction point. Manchester has deep 
roots in industry; particularly cotton and other manufacturing industries. Yet, transformation was possible 
through the university [10]. Hence, educational institutions can be viewed as a factor that helps create 
and enhance inter-citizen relationships within the society, as well as accepting ethnic diversity; which is a 
basic pillar in the knowledge society [8].
2.3. The ICT infrastructure
ICT facilitates knowledge diffusion in the society, and improves the opportunities of knowledge exchange 
[8]. It also leads to the mergence of knowledge-intensive regions that manufacture super-knowledge 
technologies [11]. For example, the creation of a new region known as Cyberjaya in Malaysia – a new 
environment for ICT- led to increasing attraction of companies working in multimedia [12]. On the other 
hand, ICT is a main factor in ensuring the success of KCs. It includes, by its very nature, public access 
to information and services [8]. This type of infrastructure includes wired and wireless networks, a radio 
station, a local and international TV channel, an internet network for connecting the city to the outer world, 
and intelligent cities that foster and contribute to the establishment of ICT [7].
2.4. The cultural and creative infrastructure
This type of infrastructure contributes to the creation of a high level of social development, as well as 
the attraction and retention of skilled knowledge workers and keeping the city vivid. This is the essence 
of knowledge KC success; attraction and retention leads to the establishing, generation, and enhancing 
of the knowledge base [8]. True growth in the city occurs through balance between the city’s traditions 
and heritage, on one hand, and technological progress on the other hand. This is classified under the 
name “Identity of city”[13]. The cultural and creative infrastructure may be divided into two sections: 
the first includes the materials of the cultural heritage of the city (historic sites, monumental records, 
and museums); the second includes cinemas, theatres, conference rooms, exhibitions, music concert 
spaces, and public libraries [7].
2.5. Urban facilities
Providing urban facilities leads to the accomplishment of the quality of life. A city that seeks to be a 
knowledge city without having urban facilities would suffer in the process of attracting knowledge workers 
and investments. Urban facilities include high-level residential areas, open green areas, public parks, 
sport centers, public services, high quality healthcare, and luxury hotels [7]. Various studies proved 
that renovating the city center, city plazas, and old houses, as well as building new ones, would be a 
transformation point for the city. For example, renovating Manchester city center turned it into an attraction 
to inhabitants [10].
Finally, the previously mentioned five elements can be viewed as the urban and architectural potentials 
that contribute to transforming cities into knowledge cities. One of these factors may emerge as a leading 
one – e.g., the university, the museum, or the technology parks- in attracting individuals to a city. This would 
turn this factor into an Urban Innovation Engine that plays an entrepreneurial role in transformation as was 
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it in Bilbao; where the Guggenheim museum made a significant contribution and became the symbol of 
transformation. Also, in Manchester the university participated in transforming Manchester into a KC.
3. Case studies
After observing the urban and architectural potentials of knowledge cities, their comparative importance 
may be deduced; by analyzing some globally recognized KCs. Singapore, Manchester, and Valencia 
were selected for the following reasons:
•	 First: Global recognition. Valencia came first in 2009, Manchester came first in 2010, and Singapore 
came first in 2012 in the MAKCI award.
•	 Second: the diversity of economic activities. Economic activities vary in the three cities. Singapore 
attracts knowledge workers and investments by hi-tech industries. Manchester uses the university in 
promoting the city. Valencia uses tourism and cultural heritage.
With such diversity in city nature, and global recognition, the urban and architectural potentials of the three 
cities are observed; for the purpose of deducing their comparative importance.
1.1 Valencia
Valencia is the third main economic city in Spain, after Madrid and Barcelona. The climate is good all 
year round. There are 807000 inhabitants in Valencia. The strategic plan of Valencia aims to turn Valencia 
into Europe’s Green City of integrated social and cultural activities. The plan aims also to turn the city 
for knowledge economy by concentrating advanced services and using ICT facilities. Those services 
resulted in economic growth; as well as increasing cultural and artistic activities, recreational activities, 
and R&D activities – characteristic of knowledge economy- by 41% between 2001 and 2005. Hence, 
such activities became the most important to economic structure. Scientific progress in healthcare and 
biotechnologies such as biomedicine and Genetics contributed to supporting the city’s economy.
In 2009, Valencia won the first place in the MAKCI award as a KC region. So, the urban and architectural 
potentials of the city will be analyzed.
1.1.1 Basic Infrastructure
•	 Potable water and sanitary drainage in the city:
Potable water is compatible with the highest environmental standards of potable water quality. The city 
has a highly efficient sanitary drainage network.
•	 Transportation:
Transportation in Valencia uses the underground, the tram, local trains, and buses. The transportation 
infrastructure in continually extended; road network is adapted to the challenges of regional and 
metropolitan communication. The city has a very efficient network of roads and railroads. There is also 
a super-speed railroad network that connects Valencia to Spanish cities, such as Barcelona, and many 
European countries such as France. 
The international airport of the city attained the highest domestic and international growth percentage 
in the last few years. The airport was extended to 36000 m2 in 2008; a corresponding 33% increase in 
capacity to 6500000 passengers annually. Another extension in 2008-1011 will increase to capacity to 
15000000 passengers.
The city has three sea ports; with Valencia port on top as being the pioneering force for driving growth 
across the Mediterranean – by building a service activity zone in the port complying with the environmental 
standards. This resulted in Valencia being the Euro-Mediterranean Commodities city. This Valencia 
became the most important marine gate on the Mediterranean basin [7].
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1.1.2 Knowledge institutions
Valencia is an education intensive region, in number and diversity (primary schools to higher education 
to advanced research). Valencia has an integrated network of available educational infrastructure; 7 
universities (5 public and 2 private). The 26 technology institutes contributed to additions of the knowledge 
economy [14].
1.1.3 The ICT infrastructure
Valencia has one of the largest wired & wireless communications infrastructures; cable cover 98% of the 
city. It also provides a wired internet service. Internet users are 77.8% of inhabitants. 55% has computers; 
41% of those have broadband internet. An ICT institute was established for connecting Valencia to the 
internet to be close to major European cities [7].
1.1.4 The Culture and creativity infrastructure
Setting the Valencia Strategic Plan, the culture and creativity environment was extended, constructions 
and events, for the purpose of renovating and refreshing Valencia’s historic heritage. The culture and 
creativity infrastructure includes various constructions: 34 museums and more than 66 art galleries, 29 
conference halls, more than 50 libraries and book archives, 19 theatres and 21 cinemas, and 9 km on the 
Turia river bank were transformed into a cultural and recreational pathway.
The Resource Centre for young creative people is designed as a space equipped with the necessary 
technical resources to enable young people to carry out their creations. The center is an intermediate 
space between schools and industry to promote the development of the creative processes that affect 
especially in disciplines related to new technologies, as well as video, video art, design or multimedia, 
etc [7].
1.1.5 Urban Facilities
Valencia is located on the Mediterranean Sea, with 24 kilometres of beaches. It has various green areas, 
with lots of urban facilities that aim to achieve the quality of life. Urban facilities of the city include: a 
recreational sports centre, on the Mediterranean beach, for winter games; 4,384,075 m2 of green areas, 
Urban greenness per inhabitant is at 5.5m2 and the total per inhabitant is 84,2 m2; a great number of spaces 
for enjoyment: 11 urban parks (1,772,031 m2), 14 stretches of the River Turia Gardens (9km), and more 
than 716 neighbourhood green spaces (25 parks and 691 gardens, 500 of them with playgrounds); 240 
areas exclusively for children’s playgrounds; and 95 sports facilities, 147 sports hall, and 39 swimming.
As for housing there is a new project for establishing a new model for residential neighbourhoods. The 
project aims to propose new inhabitable environments that reflect the social conditions. The project 
promotes for establishing houses that respond to the needs of young people, the elderly and one-parent 
families in a high quality environment urban environment with landscaped areas, social amenities, and 
special architectural works for creating urban excellence.
Valencia cares for the health of its citizens. The city possesses hospitals with multiple specialties: 6 
hospital centres, 4 specialist clinics, and 26 local clinics [7].
1.2 Manchester
The Manchester City Region (MCR) is the second largest conurbation in the UK with a population of over 
two and a half million people. The climate is moderate all year round. The city is surrounded by hills and 
mountains, with several rivers through. The city centre lies on the east bank of the River Irwell, near its 
confluences with the Rivers Medlock and Irk.
The River Mersey flows through the south of Manchester. Although the city is not a coastal one, it is 
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directly connected to the sea by the Manchester Canal.
In 2008, Manchester was in the best 14 European cities. In 2010, Manchester won the MAKCI award as 
a Knowledge City Region. That’s why the urban and architectural potentials of that city [15].
1.2.1 Basic Infrastructure
•	 Potable water and sanitary drainage:
Potable water comes from the many rivers of the city. The government invested large sums of money for 
improving basic infrastructure. More than 1.5 billion £ were invested in physical infrastructure. The city 
has a high quality sanitary drainage network.
•	 Transportation:
The Manchester City Region has an extensive, modern transport network which provides connectivity 
across the conurbation and the rest of the UK and the world. Manchester is located north of the highway, 
which provides good connectivity with other highways. Officials of the public transportation network aim 
at promoting the use of public transportation.
Manchester has a rail network of 142 miles and 98 stations. A number of stations in Manchester have 
benefited from extensive refurbishment in recent years.
As the North’s only major international gateway, Manchester provides vital transport links to the rest of the 
globe via Manchester Airport which was awarded the best UK airport 2008[15].
1.2.2 Knowledge Institutions
Manchester has significant physical infrastructure assets to support its knowledge-based development. 
These assets make the city one of Europe’s most-intensive student cities. The city has several educational 
institutions: Four reputable universities, providing various majors; Manchester Science Parks, providing 
laboratory and office space for many key knowledge-based companies; Manchester Bioscience Incubator; 
and Bolton Innovation Zone – a 67 hectare project set to include leisure space, hotels and student 
accommodation [15].
1.2.3 ICT infrastructure
Information and Communications Technology and digital connectivity are vital to the development of a 
knowledge city. The Manchester Digital Development Agency was created in 2003 to attract and sustain 
further investment in ICT and e-commerce across all sectors of the economy. The agency includes: 
Media City:  A new creative hub, the first of a kind in the UK, over 200 acres of space, a new region for 
creativity; A broadband super-speed Internet service, with a developed wireless network for the internet; An 
E-government for providing public services to all; The East Serve Project: the largest ICT project, located 
east of Manchester. It is the Manchester gateway to the internet for providing interactive public services. 
This project played an important role in filling the digital gap [15].
1.2.4 The Culture and Creativity Infrastructure
Manchester has a very strong cultural offering and heritage. The city center, a creativity center for the city, 
is among the World Heritage Sites.
It consists of a network of canals and mills, which were constructed in the 19th century. On the other hand 
the city center was renovated and transformed into high-quality projects in order to enhance the existing 
urban texture. These projects include the Betham Tower, the highest residential building in Western 
Europe. The city center has the Lowry Theater, an art & glass gallery, and the Imperial War Museum. 
Manchester’s creative and cultural institutions include: Royal Northern College of Music, other venues 
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for introducing music, an opera house and 5 theaters, an exhibition center, and Museums such as: 
The Manchester Museum, the Museum of Science and Industry, Imperial War Museum North and the 
People’s History Museum [15].
1.2.5 Urban Facilities
The city includes a number of urban facilities that directly contribute to enriching life in the city. The city 
includes: an open space, one of largest in Europe, with an approximate area of 3 km2; winner of the 
Heaton Park Award. Manchester has a total of 135 parks, gardens and open spaces within the city. 
A commercial district in the city center: a mixed-use project with vast office spaces, restaurants, and 
shopping centers.
The Manchester City Region faces many challenges in the area of public health with poor health statistics 
and inequalities in healthcare provision. The city has implemented a number of initiatives to address these 
challenges including. The Manchester Academic Health Science Centre (MAHSC) is a UK first; a federal 
partnership of six major teaching hospitals in Greater Manchester and the University of Manchester 
covering the full spectrum of healthcare. Manchester officials hope that by 2015, Manchester citizens will 
be the wealthier and healthier [15].
1.3 Singapore
The unique location of Singapore resulted in easy connection with global markets such as Japan, China, 
and Australia. As a consequence Singapore was the best place for conference hosting in the world in 
2009. Also, Singapore comes first in shopping all over the world. Hot humid climate prevails in Singapore. 
Singapore is relatively safe from seismic activities in the region. The approximate area of Singapore is 
710 km2, with about 5.2 people living there.
In 2009, the government established an economic strategy committee for investigating the challenges 
facing Singapore. The committee recommended a critical transformation for enhancing growth through 
skills and innovation. The committee also recommended that Singapore should become a vivid, open, 
diverse city.
In 2012, Singapore came first in the MAKCI award as a Metropolitan KC. So, the urban and architectural 
potentials of the city will be analyzed [16].
1.3.1 Basic infrastructure
•	 Potable water and sanitary drainage network:
Singapore was ranked 1st in Mercer City Infrastructure Ranking, which includes several criteria such as 
water availability and sanitary drainage.
•	 Transportation:
Singapore also has world-class infrastructure (ranked 4th), leading the world in the quality of its roads, ports, 
and air transport facilities [16]. The road network extends for 3356 km, with 161 km of highways. Roads 
occupy 12% of the total area of Singapore. The underground network is taken for a public transportation 
network that extends over 130 km, and includes 85 stations [17].
The railroad network will be extended, leading to an increase in the total length of the network from 148 
km to 278 km in 2020. The residential and commercial densities around railroad stations will be increased 
for achieving more development.
The World Economic Forum (WEF) ranked Singapore the 1st country holding the best quality of air 
transport and sea port infrastructures and making its best services available. 
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In terms of quality of trade and transport related infrastructure (e.g. Ports, railroads, roads, and information 
technology), Singapore scored the 3rd position, in World Bank’s International Logistics Index Ranking 
2009.
1.3.2 Knowledge Institutions
The Singapore education system aims to help students discover their talents, realize their potential, and 
develop a passion for learning that lasts them through their lives. Singapore has various knowledge 
institutions having strong ties to ICT companies [18]:5 public universities, 10 private universities and 
institutes; 852 research organization; more than 350 schools; primary and secondary.
Singapore is constantly working to enrich and transform the learning environments of its students and 
to equip them with the critical competencies to succeed in a knowledge-based economy. A key thrust is 
the purposeful integration of ICT into all types of lessons to enhance the students’ learning experience.
Additional funding and resources enable schools to seed innovative teaching methods. A group of “future 
schools” are partnering industry players to use state-of-the-art technology to pilot new teaching and 
learning experiences [19].
1.3.3 ICT infrastructure
Starting in the early 1980s, the government played a crucial role in promoting and enhancing the use of 
Internet & ICT. The aim was to boost advanced technological activities that would rank Singapore high in 
that field; by using IT for boosting the economy. Hence, Singapore came in advanced positions in various 
conferences and economic forums:
•	 Singapore was ranked the 1st in the international e-government ranking.
•	 Singapore was ranked the 11th in UN e-Government Development Index 2012.
•	 In the Enabling Trade Index, the World Economic Forum (WEF) ranked Singapore the 1st country 
holding the best quality of air transport and sea port infrastructures and making its best services available.
•	 Singapore was ranked the 4th in the WEF’s The Networked Readiness Index 2008–2009.
Singapore also has other ICT means: Domestic & International radio and TV channels; Broadband 
Internet network; and the first Universal Studios, the only in Southeast Asia [16].
1.3.4 Culture and creativity infrastructure
In 1992, the Government initiated the Advisory Council for Culture and the Arts (ACCA). The belief then 
was that arts and culture were integral in developing a culturally vibrant society, giving Singapore a 
unique national identity and providing the social bond that holds our people together. Cultural facilities in 
Singapore include: 56 museums (5 arts, 10 culture, 10 military & social, 5 health, 13 historical, 3 lifestyle, 
and 10 for science and innovation); 24 public libraries, as well as the National Library and 100 reading 
clubs; Theaters, galleries, and concert halls [20].
1.3.5 Urban facilities
Singapore reviews and formulates the concept plan every 10 years to ensure providing lands for meeting 
future economic needs that directly contribute to enriching life within the city and achieving a higher 
standard of clean environment. Hence, Singapore has various urban facilities: A recreational spa on 49 
acres, with six hotels; an arts park; The Water Front Promenade; various bay overlooking gardens; and 
green areas, with about 50% of the total area of Singapore [16].
Housing occupies 15% of the area, with housing options for all income levels – in high quality [17]. Singapore 
was ranked globally the 4th in the Legatum Prosperity Index 2009 for having attained a high level of health 
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service satisfaction. On the other hand the World Health Organization (WHO) acknowledged that Singapore 
has the best quality of health care.
Through analyzing of the three case studies, the comparative importance of urban and architectural 
potentials of the cities may be represented in table 1, which shows their influence on the process 
transforming Valencia, Manchester, and Singapore into KCs.
Table 1 The influence of urban and architectural potentials on transforming case study cities
     potentials
 
  Case
studies
Basic 
infrastructure
Educational 
institutions
ICT 
Infrastructure
Culture and 
creativity 
infrastructure
Urban 
facilities
Valencia ● ○ ○ ●
Manchester ● ○ ○ ●
Singapore ● ○ ○ ●
● Potential exists, Essential for transformation.
○ Potential exist, subordinate for transformation.
Potential exists, acts as urban innovation engine in transformation.
Study and analysis of the three case study cities reveals that urban and architectural potentials exist in all 
cases, but vary in their influence on each city. Literature review indicates that basic infrastructure exists 
and influences all cases, as it enables citizens to live in the city. Urban facilities also exist and influence 
all cases, as they improve the quality of life. The other three potentials acted as urban innovation engines 
within the three cities. In Valencia, the MAKCI report shows that the strategic plan of the city aimed at 
transforming Valencia into Europe’s Green City on the Mediterranean; integrating different social and 
cultural activities [7]. Hence, cultural and creative infrastructure may be considered viewed as an urban 
innovation engine that helps attract and retain knowledge workers, as well as contributing effectively in 
transforming the city into a KC.  In Manchester, literature review indicates that educational institutions 
– particularly universities- are the source of leading the transformation of the city, as well as being 
the major agents of change and economic growth. Thus, universities in Manchester can be described 
as “urban innovation engines.” In Singapore, the ICT infrastructure plays a vital role the process of 
transformation, by enhancing many IT-relevant knowledge-based industries. This was also reflected in 
research; many research centers focused their activities in conducing researches in the ICT field. Hence, 
the ICT infrastructure is deemed the urban innovation engine there [21]. So, the influence of the last three 
potentials is to attract knowledge workers. This can be illustrated in the figure 1.
704
Parallel Session 3.3. Knowledge Cities
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Fig 1 Role of urban and architectural potentials in transforming a city into a KC.
4. Conclusion
Various parameters contribute together in transforming cities into KCs. The urban and architectural 
potentials comprise the physical environment of a city; participating directly in the transformation process. 
One conclusion of the study is that there are five urban and architectural potentials in knowledge cities: 
the basic infrastructure, the educational institutions, the ICT infrastructure, the culture and creativity 
infrastructure, the urban facilities.
Each one of these potentials plays a significant role in transformation. Basic infrastructure enables citizens 
to live in the city. ICT infrastructure improves the opportunities for knowledge exchange, and aid the 
creation of high-intensity knowledge regions that contribute to establishing knowledge-based technology 
industries. The culture and creativity infrastructure leads to a high level of social development and creates 
a vivid life. Finally, urban facilities achieve the quality of life.
The urban and architectural potentials may be classified under three categories. The first is an essential; 
the basic infrastructure and urban facilities, as they provide the appropriate living environment within 
the city. The second is a subordinate one. It includes: knowledge institutions, ICT infrastructure, and the 
culture and creativity infrastructure. The third originates from the second; potentials that act as urban 
innovation engines. Hence, the process of transforming a city into a KC requires the existence of basic 
infrastructure and urban facilities. Then, a study has to be conducted to identify the city value and methods 
of upgrading through a strong urban innovation engine that aids in the process of attracting and retaining 
knowledge workers. The last step is complementing the urban and architectural potentials for improving 
the physical conditions of the city and contributing to the process of knowledge and ideas generation, 
enhancing, and exchange; leading in the end to preparing the city for transformation.
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Cities are under pressure to become competitive due to the remarkable changes in technology, 
political and social frameworks. Moving towards the concept of knowledge cities is one of the 
efficient mechanisms by which cities can respond to this challenge. Creation of successful 
knowledge clusters is proposed as a means of achieving greater competitiveness and therefore 
creating a successful knowledge cities which can be consider as an engine of economic 
development. Therefore there is a growing interest worldwide [1] on emerging cluster initiatives 
and similar innovation policy agendas particularly in the case of developing countries. The 
main focus of this study is to investigate the role of two industrial knowledge-based clusters 
(Saffron and Food) located in the North-East of Iran (the City of Mashhad), in creation of Mashhad 
knowledge city.
For reaching above purposes numbers of interviews were conducted. Interviews include both 
quantitative and qualitative questions that were conducted with 19 stakeholders including 6 
interviews from each industry cluster considered in this study and 7 interviews with the government 
representatives working in Ministry of Industry and Mines in this region. The overview is as follow: 
Results of the interviews revealed that although the activity for cluster formation related to these 
two industries was started at the same time, however, evidence shows that saffron cluster can be 
considered more active thus contributing more in the creation of Mashhad Knowledge City. 
This paper concludes by discussing managerial implications for industry and government for 
promoting the current situation of these two industrial clusters. 
Keywords: Cluster, Food, Innovation, Iran, Knowledge Cities, Saffron
1. Introduction
Countries are under pressure to become competitive due to the remarkable changes in technology, 
political and social frameworks [2]. As noted by Lang  and Spencer [3], creation of clusters is proposed as 
a means of achieving greater competitiveness and therefore creating an engine of economic development. 
Furthermore, it has been mentioned that innovation seems to occur to a higher degree in clusters than 
elsewhere. Therefore, there is a growing interest worldwide on emerging cluster initiatives and similar 
innovation policy agendas particularly in the case of developing countries [1].
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Many institutions such as universities, research institutes, business associations, labour associations and 
specialized institutions (e.g. intermediary agents) are considered necessary for the success of clusters 
[5]. Universities can be considered as one of the most important pillar for the success of clusters [6]. It is 
mentioned that universities play an innovative role in the country and are active in traditional tasks as well 
as research; entrepreneurial training and community development [6]. 
The formation of clusters of innovation is a useful concept for transforming both tangible and intangible 
knowledge into embodied and disembodied technical change [7].
It is needed to highlight the importance of the ability to produce synergy by and among the organizations 
[8]. It is suggested that what defines a cluster is not only the firms but also the “supporting institutions” [9]. 
Cluster define as: “geographic concentrations of interconnected companies, specialized suppliers, service 
providers, firms in related industries, and associated institutions (for example, universities, standards 
agencies, trade associations) in a particular field that compete but also cooperate. The basic theory 
of clusters suggests that interrelated firms and industries gain a degree of competitive advantage by 
concentrating geographically in certain locations” [10]. Cluster is described as a value-adding production 
chain [11]. It is proposed that clusters could be better analyzed by looking at the supply chains [12]. 
Enright [13] defines clusters based on proximity between the organizations. The number of definitions 
reviewed clearly demonstrated that there is no single unified definition existing that can be adopted. 
However, it can be argued that there are groups of definitions that have some similarities—spatial-based, 
industrial sector-based, and measured variables-based definitions.
The rise of high-technology clusters started with Michael Porter’s ‘Competitive Advantage’ in 1985. The 
cluster approach offers an understanding of the process of regional growth. Clusters lead to increased 
levels of productivity, growth and employment [10, 14]. Saxenian [15] coined the concept of regional 
advantage to promote the clusters/ regional networks for creating network-based industrial system. 
The cluster-based policies facilitate innovation and support trans-disciplinary research networks among 
academics and entrepreneurs through information and knowledge exchange. The degree of linkages 
within the clusters matter since it influences the regional development. Clusters are a practical means 
of linking research to marketable innovations. It is discussed that the concept of clusters provides a 
framework for making small businesses more competitive and successful in the long term. 
The main focus of this study is to investigate different phases of cluster formation and issues and 
challenges involved related to two industrial clusters (Saffron and Food & Beverage) located in the North-
East of Iran and also to examine the role of different stakeholders in general and universities in particular 
in this regard. One of the major objectives of this research was to examine the contribution of universities 
to the degree of success of these two clusters. 
2. Cluster Formation Strategy in Different Context
For investigating cluster formation strategy it is necessary to understand that each context support cluster 
formation and development differently. In order to develop an efficient strategy, the understanding of 
the cluster lifecycle and the dynamics impacting on a cluster’s performance is vital. A major need for 
effective cluster management needs to be addressed. It is necessary to understand that each cluster is 
unique in terms of their context, growth trajectory in which different stages of lifecycle will require different 
strategies and support [2].
As cities and regions work to cultivate the resources needed to initiate and grow a cluster, they are 
often advised to look for existing clusters in their region that have passed a market test and to build 
entrepreneurial networks needed to grow them [8]. In the rush to develop cluster-based economic 
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development strategies, there is often a lack of clarity about what a cluster is and what efforts are required 
to grow one. As described by Rosenfeld [8], “for the cluster to become a legitimate and useful subject of 
analysis and policy, it must be defined more clearly than it has been.” Furthermore, most discussions of 
clusters do not address subtleties in how different types of clusters are structured, the types of economic 
activity they perform [14], or the factors that would influence survivability over time—all of which have 
bearing on the long-range effectiveness of cluster development strategies [16]. 
Few clusters in the world achieve a very high degree of success due to the fact that only these clusters 
benefited from very supportive context including government support, history, availability of supporting 
industry, favourability of demand conditions and high level of competition. These strengths make them 
unique which may be very difficult for other countries to duplicate. However, it can be argued that other 
countries can proactively learn from the experience of these countries to formulate an efficient strategy 
for sustainable cluster formation and development [2].
One of the good example of efficient cluster formation strategy is the development of US Silicon Valley 
which shows that clusters are an effective economic development model. The entrepreneurial group 
worked closely with Stanford University and the industry with the support of VC finance since the early days. 
After World War II, the development of Silicon Valley was driven by the set up of Science Parks as centres 
of high technology close to cooperative universities. The transformation of the economy throughout the 
history of Silicon Valley is the result of entrepreneurialism and VC finance. Collaborative work between 
the scientists of the high-tech industries and entrepreneurs to bring new ideas to market represents the 
very character of Silicon Valley. For all its progress, the mechanisms driving the development of Silicon 
Valley are the management of networked region: networks among entrepreneurs, venture capitalists, 
researchers, and others to translate ideas into new commercial innovations [15].
 
3. The Knowledge Cluster and the Role of Universities
The knowledge cluster comprise network of universities, business schools, management consultants, and 
other service providers including intermediary agencies, public bodies promoting economic development 
and finally companies and their associations. The logic behind this diverse range of members is one 
of the important points and distinctive features of the knowledge cluster. Universities, consultants, 
service providers and public bodies are more on the supply side of knowledge, while companies are 
on the demand side. The drivers of competitiveness in a regional system will be: knowledge, intelligent 
infrastructure, connectivity productivity and social cohesion. The knowledge cluster considers that in 
order to bring a network of agents together in a management sense, it is first, important to attract them 
and second, motivate them to participate and collaborate together [2]. Lastly, as noted by Arbonies and 
Moso [2], “they need to be propelled forward as agents of dissemination and collective learning, beyond 
the action remit of the cluster itself”. 
4. Cluster Formation Strategy in Iran
Iran is a middle-income developing country with a population of 75 million, a broad industrial base, a 
relatively well-developed science and technology infrastructure and skilled manpower. However, Iran 
still remains natural-resource-based economy. Export success in world markets increasingly demands 
knowledge-intensive production and innovation-based competition which is currently weak in Iran. 
Therefore, diversification is imperative for the country. Although cluster formation strategy was considered 
as a means for Iranian economic development since 2001 and government supports these activities, 
however, there is a low degree of success until today [17]. 
Iran Small Industries and Industrial Parks Organization (ISIPO) is a developmental organization affiliated 
to the Ministry of Industries and Mines which established by amalgamating “Iran Small Industries Org.” 
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with “ Iran Industrial Estate Co.” in the second half of the year 2005, aimed at planning and developing 
industrial parks/regions as well as supporting small industries (less than 50 employees), promoting 
networks and industrial clusters and providing the consultancy services, in frame of Ministry of Industries 
& Mines general policies [18].
According to the Ministry of Industries & Mines statistics, there are 71000 registered small units which 
accounted for more than 94% of all registered enterprises as well as 45% of employment in the country. 
Considering the fact that there is a large number of small industries in the country and Regarding the 
vital role of these industries in the economic growth, ISIPO applying various supports and services in this 
regard. ISIPO expands its services through industrial associations, Training institutions, engineering and 
consultancy services companies, R&D centres and universities in order to create the healthy environment 
and to encourage cluster formation activities. Main Policies of ISIPO included [18]:
•	 Creating a Healthy Environment for the Development of SMEs
•	 Promoting entrepreneurship and developing human resources in small industries
•	 Strengthening the SME’s Management capabilities
•	 Market development and promoting business networks, industrial clusters as well as subcontracting
•	 Enhancing SMEs’ Information Technology Capabilities
•	 Developing and improving technological capacities of small industries
•	 Supporting start-ups and providing suitable mechanisms for venture activities
•	 Providing necessary infrastructures by establishing industrial parks/regions whether public or 
specialized, technology parks, technology and business service centres and ready-made workshop
Performed activities for national mapping and identification of industrial clusters in the country has 
provided with the help of organizations which has lead to identification of industrial clusters in several 
different levels of country’s provinces. According to Iranian cluster map, there are approximately 250 
potential industrial clusters were identified in which almost 53 of them started their operational activities. 
Although some degree of success is achieved in handful number of these clusters, however, majority of 
them still lacks effective strategy and planning to growth leading to the situation where some of them even 
stopped their activities. Most important potential industrial clusters are listed below [19].
•	 Tabriz industrial cluster of automobile spare parts, Isfahan Plastic Industrial cluster, Tabriz industrial 
cluster of leather, Mashhad Industrial cluster of Food and Biotechnology, Mashhad Industrial cluster of 
Saffron, Mashhad Industrial cluster of Furniture, Tehran industrial cluster of leather, Tehran Industrial 
cluster of Biotechnology, Yazd industrial cluster of stone, Yazd industrial cluster of textile, Yazd 
industrial cluster of ceramic, Khuzestan industrial cluster of oil, gas and petrochemical equipment, 
Markazi province and industrial cluster of rail spare parts, Hormozgan industry cluster of fishing, 
Tehran Industrial cluster of automotive industry, Malayer industrial cluster of furniture, Razan industrial 
clusters of rubber parts, Laljin industrial cluster of Pottery, Mashhad Industrial cluster of automotive 
industry, Joibar industrial cluster of agricultural devices and equipments, Bam industrial cluster of 
date
The new development plan of Iran (2025) is a continuation of the previous plans’ objectives, policies, and 
perspectives, and is designed to meet the ongoing challenges facing Iran especially in terms of cluster 
formation. In the current plan there is special emphasis on the following [17]:
•	 A more open economy based on competitiveness.
•	 Privatization and a smaller role for the government in the economy.
•	 More autonomy for the central bank in monetary policy design and implementation.
•	 Implementation of a clear legal framework for foreign investment in Iran.
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•	 Achievement of an annual growth rate of 8 percent, with 2.5 percentage points from growth in total 
factor productivity.
Although Iranian government is trying to achieve above objectives, however there are main challenges 
which lower the degree of success. These challenges are [17]:
•	 A double-digit inflation rate.
•	 Low productivity growth.
•	 High dependency of state revenue on oil revenue.
•	 High unemployment.
•	 A government sector that is too large.
•	 Low share of non-oil exports in total exports, even though this share has grown in recent years.
•	 Unstable political situation in the region, and somewhat difficult international relations because of 
issues related to Iran’s nuclear energy industry.
5. Cluster Formation Strategy in Mashhad
The population of Mashhad is approximately 2.7 million and it covers a total area of almost 300 square 
kilometers. The distance between Mashhad and Tehran is 954 kilometers and is the second largest 
metropolis of Iran. Annually, Mashhad and its surrounding countryside have over 20 million pilgrims and 
tourists from around Iran and the world.  Thus, the province of Khorasan is a major economic, social, and 
cultural centre of the country.  In the past, Khorasan was a crossroad for the Silk Road and presently, all 
major air, rail, and roadways connect Mashhad to the rest of the nation as well as the world.  Additionally, 
in 1995, the Sarakhs-Tajen (Khorasan to Turkmenistan) railway was inaugurated and hence the infamous 
Silk Road was once restored [20].
As mentioned previously, Khorasan Razavi is a major economic and industrial centre of the country. 
Numerous large and medium industrial companies are situated throughout the region, the largest being 
in Mashhad.  The main industries range from mining, such as precious turquoise, marble and granite; 
automotive, automotive parts, cement, ceramic tiles, textiles, copper, metals, wood, carpets, food and 
biotechnology products, especially canned goods and diary, and the most valuable being high-quality 
saffron, which dominates about 90% of the total world production. The region also benefits from availability 
of various public and private research organisations and universities [20].
In order to upgrade the regional economy, local government have introduced and encouraged number 
of potential industry for cluster formation in Mashhad ranges from saffron, automotive industry, food 
and biotechnology, furniture, Leather, and plastic and rubber products. Although some of these clusters 
experienced a degree of success, however, the overall success is not satisfactory enough. Evidence 
shows that although the region suffers from economic depression in some industries, however, some 
cluster activities particularly in Saffron Cluster shows that high level of collaboration between all the 
cluster members with government support can create a situation where efficient clusters can be formed 
and operates. Some problems of inefficiency of most of cluster development in Mashhad are related to 
government policy in a national level and some of them are much related to government strategy in a 
regional and local level. Weakness of local government in executing national regulations for supporting 
clusters is one of the major barriers. Other barriers include low opportunities for export due to recent 
sanctions, and weakness of IPR regulations [20].
6. Methodology
Numbers of interviews were conducted to reach the research objectives. Interviews include both 
quantitative and qualitative questions that were conducted with 19 stakeholders including 6 interviews 
from each industry cluster considered in this study (saffron and Food & Beverage) and 7 interviews with 
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the government representatives working in Ministry of Industry and Mines in Mashhad region. Activities in 
preparation of data gathering includes: Designing questionnaires, identifying individual to be interviewed 
and contacting them to arrange an interview.
We should note that at the beginning of each interview respondents were made aware of the objectives, 
the scope of the study, methodology and confidentiality condition. The average length of interviews was 
taking about 1.5 hour and interviews were conducted as a personal interview.
We should note that the methods in selecting the respondents were focused to find those individual in 
each cluster and also government side who through their experience would be aware of the process 
of cluster formation. In order to reach this goal the information center in Ministry of Industry and Mines 
helps us very much. It should be noted that because the respondents represent a large percentage 
of those leading in Cluster formation activities in Iranian context so the results of this study should be 
generalizable. However because study was undertaken in Mashhad region careful consideration should 
be applied in order to generalize this concept to other regions of the country because of differences in 
local government support in each region. Content analysis was used to analyze the result of interviews 
in this research. 
7. Results and Findings
Results of the interviews revealed that although the activity for cluster formation related to these two 
industries was started at the same time, however, evidence shows that saffron cluster can be considered 
in more advance stage of development. According to the result of this study, saffron cluster is more 
sustainable and it has achieved more degree of success compared to Food & Beverage cluster. Different 
factors contribute to this success. Availability of more entrepreneurs in this industry, more active role of 
university, historical strength of Saffron industry in this region, and stronger support of government are 
among these success factors. Although active university departments and expertise are available in both 
clusters, however, in the case of Saffron cluster, university play more active supporting role. This active 
contribution of university in Saffron cluster is due to the establishment of Saffron Research Consortia 
which is related to the university and supported efficiently by government. Although some activities were 
undertaken to support Food & Beverage cluster as well i.e. establishment of North East Food Science 
Park, however, still existence of some barriers inhibit the success. 
Industrial and academic consortia take a number of forms and orientations. It acts as a node that 
facilitates the communication between university researchers and industry. Making the industry aware of 
the activities in institutes and having seminar of research facilities and estimating the need of industry for 
research and information [21].
According to the result of this study the structure of Saffron consortia which is considered as a successful 
case is unique which receive a strong support from government. Based on the results of interviews, the 
structure of this consortia is described below:
A research consortium in Iran is considered as one of the intermediary organizations. The name of 
this organization is Saffron Research Consortia and it is located in Khorasan province, Mashhad. This 
consortia was established in 2001 by the board of exporting Saffron which includes some Saffron producer 
companies located in Saffron Cluster in Mashhad. This center related to university and give consultancy 
to companies in terms of research activities. Because of the high efficiency of this consortia there are also 
signs of more interactive cooperation between universities and companies active in this field. Currently 
Saffron research consortium has 22 members who are paying a members fee to this consortia. It should 
be noted that because the Khorasan province is the main producer of saffron in Iran the existence of 
such a center can help related industry to grow by making the relationship with university and scientific 
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centers. In this consortium the process of making contact between university and firms is as follow: 
Some members (2 or 3) that have similar problems are gathering together and defining the project, and 
then Saffron research consortium will transfer the problem to proper professors or groups of university 
researchers who have sufficient experience and is professional in this field. It should be noted that related 
industries can become a member of this consortium by paying membership fees and have a link with 
the most recent research that were conducted in this center and also with professors to eliminate their 
problems and to upgrade their current product.
One of the managerial representative of this center mentioned that, we faced with many problems during 
our cooperation activities. The first barrier is that linking companies with universities is so difficult, because 
university’s process is so bureaucratic and time consuming. Also when we asked him to what extent you 
were successful in making a link between university and industry, he mentioned that sometimes we were 
successful because in Iran research consortium is very young, so time is needed to encourage industries 
to participate in such a centers. Therefore, if we get industries and researchers in universities more 
familiar with our activities and companies find that they can solve their problems and also they will have 
more opportunities for collective learning and innovation in their product then we can reach our goals and 
we can change positively the perception of companies towards our consortia. Majority of respondents in 
Ministry of Industry and mines also believed that this consortia in Saffron Cluster was successful to a high 
degree which motivated both companies and universities to collaborate. According to them high level of 
government support is one of the important success factors for this consortia. Allocating tax benefit for 
companies and huge amount of loan for those participating in these centers was recognized as one of 
the major factors for the success. One of the participants from government mentioned that “based on 
my experience this process have reached a high degree of success because government decided to 
support it very well”. He added that one of the success factor of Saffron consortia is due to the fact that 
government have no monopoly in this sector, so the level of competition is very high. 
This study also considered the contribution of North East Food Science Park which can be considered as 
another intermediary agents related to Ministry of Industry and mines in the case of Food and Beverage 
Cluster in Mashhad. This park was established in 2001 and it is located in the northeast of Mashhad. 
The mission of this park is to create a proper environment for companies, researchers and educator in 
order to increase the employment opportunity and to promote the status of Food and Beverage cluster in 
Mashhad. Main objectives of this park are:
1- To help food and Beverage industry and also biotechnology development.
2- To promote cooperation between universities and industries in this cluster.
3- To commercialize innovations and inventions that come from research centers and all the researchers.
4- To promote research and development activities in private sectors related to this cluster.
Results of interviews revealed that the current structure of the park includes: incubator center, multi-
tenant building, laboratories, business center, administration and private research and development 
center. One of the respondents declared that tenant companies are attending in this park in 4 ways. 
First, attending in incubator centers of the park for whom that have a little experience and funds in the 
fields of economic activities and they needed some support. second, attending in multi-tenant building 
and pay a rental fee. Third, attending in independent apartments which bought by tenants.  Fourth, 
established companies buying land and start their activity with developing of different labs. Interviewees 
mentioned that sometimes they were successful in making a contact between companies and also 
between universities and industry. However, they mentioned that because mutual trust is still not shaped 
between parks and industries and industries have not sufficient information about the activities of the park 
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the level of success is not very high. He mentioned that this park is very young and if the activities are 
lead in a proper way and we introduce all the potentials and capabilities to industry we can improve our 
current situation and upgrade cluster activities related to food and beverage industry in this region. He 
also mentioned that recently the offices of IP rights are established in our park and facilitate the current 
procedures that professors faced with them. Also he said that during our activity we should perform some 
exhibitions and training programs which both industry sectors and universities participate and make them 
aware of our activities and potentials. He also declared that some advertising plans are also needed for 
introducing our activities. Finally he said that the most challenges which we faced within near future are 
increasing the willingness of the company to participate in our park. According to the results of interviews, 
some barriers exist in this park which leads to the situation that the contribution of this organization is not 
very high in the case of Food and Beverage Cluster in Mashhad. Some of these barriers include: investing 
more on hardware and there is no sufficient investment on software part in this park, lack of government 
support and inefficiency of local government activities to support the park, and lack of enough competition 
related to Food and Beverage Industry in the region.
8. Conclusion
In the case of Iran it seems that government have poured in enormous amounts of funds to promote 
and facilitate cluster strategies. Yet, as shown in the case of Food & Beverage and Saffron Clusters in 
this study not all of them are sustainable. It can be argued that for the consistent success of existing 
cluster policy frameworks in managing cluster performance in Iran it is necessary to understand that 
clusters often require different strategies to create, enhance, and sustain their competitive advantage. 
Effective performance of Saffron Cluster indicates how this consistent process was shaped. The role of 
Saffron Consortia in the success of Saffron Cluster in Mashhad was highlighted and the successful role 
of university to encourage companies for collaboration was discussed. The case of Saffron research 
consortia shows that universities can play a vital role in promoting cluster activities in a specific region. 
The support of government was also found necessary for this success. Although government was also 
trying to promote Food and Beverage cluster in this region by establishing Science Park, however, the 
case of Saffron research Consortia experienced a higher degree of success. The structure of Saffron 
consortia can be replicated for other industry cluster in Iran or other developing countries which also can 
be considered as a contribution of this paper. This shows that when universities have a more direct role 
in cluster activities and the government support is constant at all stages of cluster development, higher 
level of success would be achieved.
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INTERNATIONAL BUILDING EXHIBITION IBA HEIDELBERG
ADDRESSING THE SPATIAL CHALLENGES AND POTENTIALS OF EDUCATION AND 
RESEARCH AS DRIVING FORCES IN THE ARCHITECTURE OF CITIES IN THE 21ST CENTURY
Carl Zillich
Internationale Bauausstellung IBA Heidelberg, Emil-Maier-Str. 16, D-69115 Heidelberg, Germany, 
c.zillich@iba.heidelberg.de
In March 2013 the development agency of the International Building Exhibition IBA Heidelberg 
was established to work on the implementation of the cities decision to use the renowned IBA 
format to address the challenges and potentials for architecture and urban planning in knowledge 
based societies. The City of Heidelberg with Germany’s oldest and highest-ranking university, 
but also an enormous variety of institutions for education and research, will use its territory to 
work on processes and projects with an innovative agenda. Beyond their spatial dimensions 
the (small) think-tank developing the IBA Heidelberg will ensure an integrated approach towards 
socio-cultural, economic and scientific aspects of each project.
As a testing ground of knowledge based urbanism transforming, expanding sites and future 
localities for research and/or education will be chosen to be part of an experimental set-up until 
2022. Through exemplary solutions of processes, architectures, open space and urban design 
demands for the development and the exchange of knowledge in the 21st century will be explored. 
The IBA process on the local level will be organised as a network of future users, planners, 
administrations, politicians and investors together with the general public. Internationally the IBA 
Heidelberg will invite expertise and, with its activities and projects based in reality, stir debate 
about a knowledge-based urbanism to benefit all.
Keywords
Architecture and Urban Planning, Citizen Participation, Innovation through Design, Knowledge Based 
Society, Urban Development
716
Parallel Session 3.3. Knowledge Cities
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
1. Introduction
An International Building Exhibition (IBA) is not a label granted by some institution. It is a legacy unfolding 
anew each time, bound by tradition to thrive for excellence in addressing the challenges identified. That 
there are no standards to be followed and no certification-process to be passed might be one reason 
why it has been so successful in Germany for more than a century now. No matter what the political 
background, the focus or the financial situation, the format was able to adapt. Rough guidelines were 
written down only during the last decade in a process starting out to certify IBAs. Together with experts 
from theory and practice the federal government interrogated the option, but in the end agreed to leave 
the International Building Exhibitions open to an evolutionary and self-determining process. Together 
with a rather informal network of past and present actors in the field ten recommendations, derived from 
previous IBAs where agreed upon and published1 in 2009:
•	 Linking the evolution of society with its spatial development
•	 Addressing not just innovation in architecture, but also new concepts of urban space
•	 The Agenda needs to be derived from local or regional necessities
•	 Prototypical solutions must be developed, addressing spatial, economical, ecological and social 
aspects
•	 Excellence in build projects need to be linked to adequate processes and procedures
•	 An international dimension must be implemented from the beginning through contributions on-site 
and relevance abroad
•	 An exceptional state must be implemented for its duration creating a cross-disciplinary laboratory and 
pooling resources
•	 As an experiment based in reality all involved must agree on taking risks and being courageous
•	 An appropriate structure is necessary for imagination and to challenge established procedures
•	 All channels of communication need to be state-of-the-art to reach the different actors to be involved 
and the different audiences to be addressed
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Figure 1 “IBA” in Darmstadt 1901, Hochzeitsturm and Exhibition hall by Jospeh Maria Olbrich
© Zenodot Verlagsgesellschaft mbH
These propositions were tied to a, by now almost official history of the IBA-format written by the architecture 
historian Werner Durth2. Bridging more than a century, Darmstadt’s Artists’ Colony Mathildenhöhe of 
1901, Stuttgart’s Weissenhof Estate of 1927 are linked to Germany’s post-war attempts to rebuild Berlin. 
There the west responded to the eastern Stalinallee from around 1951 with its Interbau of 1957, both 
addressing their vision of the city of the future. Around 1987, again in Berlin, the name IBA was created 
while establishing critical reconstruction and careful urban renewal to bring housing back into the heart 
of the city. In 1999 the IBA-concept of an Emscher Park challenged the fragmented and de-industrialized 
urban landscapes of the Ruhr-region. The latest IBAs were those addressing the landscapes of post-
surface-mining in the Lausitz of southeastern Germany, focusing on urban re-development in shrinking 
cities in the state of Saxony-Anhalt and with an all-inclusive agenda in Hamburg with its labels Metrozones, 
cosmopolis and climate-change. As of 2013 four IBAs are under way: the tri-national IBA-Basel, the IBA-
Parkstad in the region Limburg, the Netherlands, the IBA-Thuringia and the one in Heidelberg.
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2. Knowledge-based urbanism
Together with many experts from different backgrounds the city of Heidelberg came to the conclusion 
to choose the format of an International Building Exhibition to work pro-actively on its challenges and 
potentials as a city with a long tradition in the field of knowledge3. Next to its 625 year-old university, 
Germany’s oldest, there are European and national research-institutions and many other educational 
facilities. As part of a metropolitan region of over two million people Heidelberg is part of a high-profile 
network in the fields of life sciences, software engineering and the service-oriented economy. But how to 
establish these assets as an identity next to the rather touristic image of romanticism and not just in the 
historic centre?
While the older part of the city showcases a knowledge infrastructure of all kinds highly integrated into 
the urban fabric, the expanding city and university joined the call of modernity and separated functions, 
in spatial terms putting a distance between knowledge and every-day-life. The discourse about the 
knowledge based society and creative milieus points into a different direction. Without falling for the illusion 
to bring back the European city as it were, options for integrating all kinds of sites of knowledge need to 
be discussed. For this Heidelberg chose the format of the IBA – an International Building Exhibition.
For approximately ten years Heidelberg will work on a change of paradigms concerning the relationship of 
specific knowledge infrastructure with their surroundings and the city as a whole. To make this approach 
sustainable in a holistic sense the interrogation and projects will go beyond the realm of academia or 
science and address all spaces related to life-long-learning – from the nursery up to so-called elderly homes 
– to cultural production and knowledge based industries. The programming and internal organisation of 
knowledge architectures need to be challenged, the logic of real estate development too. Through new 
processes, urban planning and design as well as architecture heterogeneity will be aimed for, mono-
functional and -causal strategies will be unmasked. Instead inclusive approaches and programs will be 
implemented, as the hypothesis is that the are more appropriate to a knowledge based society. It might 
well be that a knowledge-based urbanism will challenge our cities as auto-mobility did since the 1950s, 
with more pleasant outcomes, to be sure. If science and education are our major resource for the 21st 
century we need to allow sites of knowledge to be as present as the churches or temples were for ages 
and auto-mobility was for the last half century.
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Figure 2 Some sites of knowledge in Heidelberg today.
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3. Structures & Strategies
As previous international building exhibitions the IBA Heidelberg is organised as a development agency. 
In Heidelberg it is financed by the municipality, but not part of its administration. This makes it possible 
to incorporate all the different actors from within the administration and from outside. While the budget 
is sufficient to organise the IBA, additional funding, pubic and private is necessary to offer potential 
projects more than just advice. The structure is based on an executive board where next to independent 
representatives from outside, politicians from the local parliament have the majority. It is worth noting 
that the parliament voted almost unanimously for implementing an IBA in Heidelberg, unprecedented in 
IBA-history. The executive board hired Prof. Michael Braum, a renowned urbanist and former director 
of Germany’s federal foundation for building-culture, to be the CEO or director of the IBA Heidelberg. 
Together with the author, as curatorial director, an advisory board of high profile was put together and 
appointed by the major.
Reflecting the integrative approach of a knowledge-based urbanism that aims also beyond its spatial 
dimension or mere design, an interdisciplinary advisory board will guide the small office organizing the 
IBA. Next to an architect, an urban designer and a landscape architect the other external members have 
a background in the arts, urban ethnography and sociology, joined by a curator, an expert in education 
and a manager of a large corporation. Next to this international expertise four members from different 
institutions in Heidelberg, without voting right, are part of the advisory board. Here the program, the 
different formats for research and for building public awareness, are discussed and criteria for IBA-
projects are developed. Starting in 2014 the advisory board will select and guide projects that comply to 
the integrative agenda of the IBA Heidelberg. A combination of an open call and projects initiated by the 
city, or the IBA respectively, are expected to deliver a heterogeneous range of processes over the years 
to come and result in build projects long before 2022 – the designated year of the final presentation of 
the IBA Heidelberg.
Projects under discussion already include the integration of existing different schools and a youth centre to 
a learning village with additional premises to benefit the neighbourhood. Working on the large expansion 
of the university since the post-war area, supporting its function as a campus by means of program and 
design, might be on the agenda as well. Also the conversion of former army housing will become a project 
as different interest groups aim to develop for example student housing together with a neighbourhood 
university. Hopefully also real estate developers will see the IBA and its agenda as an opportunity to 
develop projects that go further, are about inclusion and optimization at the same time.
What all projects should have in common is that they are concerned with society as a whole, delivering 
more than one option to benefit more than one clientele. They should be build on the competence of the 
best ideas and therefore being based on competing (design-) solutions for the task given. A project of the 
IBA Heidelberg will need to be a model on site and internationally for innovation beyond architectural or 
urban design. Its proposition should make a contribution to the integration of knowledge into every-day 
life and give points for identification for a knowledge-based society. These criteria, propositions so far, will 
be looked after by the advisory-board and all involved.
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3. Conclusions
What will be international about the IBA Heidelberg will not just be the fact that some of the ideas or 
architects will come from different countries. Heidelberg also wants to be the spearhead when it comes 
to the question of how cities in a knowledge-based society can evolve. Benefitting not just the global 
nomads of knowledge, but the local communities of all kinds as well is the objective. Competing with 
other knowledge-pearls and making sure that quality of life cannot be a gated community, is the European 
heritage this IBA wants to project into the future. While, by nature, it relates to society as a whole any 
International Building Exhibition first of all is about the quality of space. By 2022 it will be obvious in 
Heidelberg that knowledge is what we build on, with excellence in both ends. See you there!
Figure 3 Rolex Learning Center in Lausanne by Sanaa
© Alain Herzog / EPFL
References
1  IBA Hamburg GmbH. Netzwerk IBA meets IBA: zur Zukunft Internationaler Bauausstellungen. Jovis Berlin 2010; 
68-71
2  id. 16-31: Durth, Werner. Eine Zeitreise durch die Baukultur: Zur Geschichte der Internationalen Bauausstellungen.
3  Stadt Heidelberg. Memorandum Wissen-schafft-Stadt, Stadt-schafft-Wissen. Stadt Heidelberg 2012
722
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
FORECASTING NATURAL GAS CONSUMPTION USING SUPPORT VECTOR REGRESSION 
MODEL: A CASE STUDY OF GREATER METROPOLITAN REGION OF ISTANBUL
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Accurate energy demand forecasts are the main inputs for energy planners. However, to produce 
them close to actual demand values have always been a challenging task. Although traditional 
methods like multiple regression performed well in some cases, better performing techniques 
are still needed. Support vector regression is one of the state of the art technique developed 
in the last decade based on support vector machines. In this study, we have applied support 
vector regression to forecast monthly natural gas consumption of Istanbul. Our forecasting 
model outperformed traditional multiple regression and provide predicted values closer to actual 
consumption ones. Natural gas cannot be stored easily and can only be acquired through the 
purchase agreements. Accurate forecasts not only will reduce the natural gas purchasing costs 
of the city but will also diminish the risk of lack of gas substantially. 
Keywords
Istanbul, Emerging countries, Multiple regression, Natural gas forecasting, Support vector regression. 
1. Introduction
As of 2008, half of the world’s population started living in cities and it is expected to reach almost 5 billion 
by 2030 [1]. This brought the spotlight onto the cities and international governmental organizations initiated 
programs for the adaptation of cities to the increasing population. One of such initiatives is European 
Union’s Smart Cities Program with the objective of ‘demonstrating the feasibility of rapidly progressing 
towards energy and climate objectives at a local level while proving to citizens that their quality of life 
and local economies can be improved through investments in energy efficiency and reduction of carbon 
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emissions. In this respect, sustainable urbanization is recognized as the way to address the problems 
faced by cities and caused by cities [2].
Urbanization, in this respect, has duel effects on cities. Not only cities become more populated but also 
the density of population throughout the city can be extremely diverse transforming the cities into clusters 
of economic supremacies. With around 15 million inhabitants, greater metropolitan region of Istanbul in 
Turkey has become a mega-city, ranking eighth out of 78 OECD metro-regions in terms of population size 
[3]. Istanbul is also the leading economy in Turkey and has established itself as the industrial, financial 
and logistics center of the country, producing almost one-third of Turkey’s US$ 793 GDP and receiving 
the bulk of foreign direct investment [4]. 
Studies have shown that in cities like Istanbul, high urbanization rates for cities indicated a co-
integration of GDP and energy consumption. [5].  Introducing to this, the drive towards a green (low-
carbon) economy resulting from the concerns regarding climate change makes the decisions related to 
sustainable development more confusing. Nevertheless, the move towards low carbon urbanization is 
contingent on integrating national energy and climate change policies with evolving national policies for 
urban development and regeneration [6]. However, such a sustainable urbanization practice can only be 
achieved if sustainability goals are defined clearly in city master plans. City planning practices therefore 
must establish sustainability programs, enforce policies and promote projects, which are in line with 
sustainable development principles [7]. 
Planning responsibility in taking measures in adaption and even mitigation for such growing cities falls 
mainly to the hands of the local authorities. One of the priority topics, that is always high up on the agenda, 
is the demand and supply of energy. For Istanbul, the city’s high economic growth along with its strategic 
location as a bridgehead between east and west is leading to a huge increase in energy consumption. In 
this sense, local authorities have to take calculated risks as they are both local energy policy makers that 
can be subject to institutional failures and energy actors that can be subject to market failures. 
Studies point out that forecast studies on primary energy demand in Turkey as well as Istanbul’s natural 
energy demand in particular are necessary means providing background information on the decision 
making and planning process [8], [9]. Nevertheless, it is important to provide the local authorities with 
sophisticated tools in making their decisions and planning in order to evaluate various energy-related 
decisions for meeting increasing energy demands [10]. One such tool is the planning for natural gas 
demand and supply. Natural gas consumption has increased in Istanbul as well as in Turkey over the 
last years and became the fastest growing primary energy source in Turkey [11]. As in other mega cities, 
local authorities in Istanbul should devise novel strategies for meeting this growing energy demand and 
also be able to manage effectively the continuous and dynamic demand for affordable natural gas supply. 
Apparently, accurate forecasting of natural gas consumption as well as consumption of other energy 
sources are critical for developing such strategies toward a well-functioning and competitive city, as the 
majority of purchasing agreements are largely based on managerial judgments [12], [13].
There are several methods used in the extant literature for energy demand forecasting ranging from 
autoregressive integrated moving average (ARIMA), artificial neural networks ANN, time series methods 
to support vector machines and fuzzy logic method [11], [14], [15], [16]. In this study, we have employed 
two alternative computation methods for accurate forecasting of natural gas consumption within the 
greater metro-region of Istanbul, which involve multiple regression, and support vector regression (SVR). 
The SVR model is a highly novel and promising forecasting approach and has been successfully used to 
solve time series problems [17]. In the SVR model, four kernel functions such as linear kernel, polynomial 
kernel, radial basis function and multilayer perception kernel are chosen based on three performance 
criteria [i.e. prediction accuracy (PA), fitting accuracy (FA) and over all accuracy (OA)] [18]. An alternative 
model, NN, is also employed for forecasting the same data sets. Empirical results indicate that the SVR 
outperforms NN models in terms of forecasting accuracy [19]. Thus, the SVR model turns out to be an 
effective tool for time series forecasting in natural gas consumption within the greater metro-region of 
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Istanbul.
2. Prediction models
We have used three different types of prediction models: traditional multiple regression, artificial neural 
networks and SVR model. The latter was selected for inclusion in this study due to its popularity in 
the recently published literature as well as their better than average performance in our preliminary 
comparative studies. We also employed traditional multiple regression model to compare and evaluate 
the performance of the SVR and ANN models. The following subsections provide detail explanations of 
these models. 
2.1 Regression model
Regression analysis is a traditional technique for finding the causal relationship among variables. It is 
concerned with the study of the dependence of one variable, the dependent variable, on one or more 
other variables, the explanatory (independent) variables, with a view to estimating and/or predicting the 
mean or average value of the former in terms of the known or fixed values of the latter. The obtained 
information is formulated into an equation, which is then used to predict the dependent variable based on 
given values for the independent variables or to understand the influence of changes in the independent 
variable on the dependent variable. 
2.2 Support vector machine
Vapnik [18] developed Support Vector Machine (SVM) which constitutes one of the most robust and 
accurate methods in data mining algorithms. Its theoretical foundation derived from statistical learning 
theory. Statistical methods and machine learning methods are combined with SPV method. SVM is a 
supervised learning method that generates input-output mapping functions from a set of training data. 
Observations constitute source of SVM learning process. There is an input space and output space and a 
training set. The nature of the output space decides the learning type. Learning types can be of any kind 
including type of binary or multiple classification problems. The standard SVM formulation solves only the 
binary classification problems. 
Predicted value in SVM methodology represents “attribute” where transformed attribute defines 
“feature”. Hyperplane is defined by the transformed attribute. The task of selecting the most appropriate 
representation is known as “feature selection”. A set of features that describe one case is called a “vector”.
Mapping data to a high dimensional feature space is the working manner of SVM where the mapping 
functions can be either classification or regression function. SVM methodology is among maximal margin 
classifier types. There are four kernel functions (linear function, polynomial function, and radial based 
function, sigmoid function) to be used in classification problems when the input data is not easily separable. 
Optimal hyperplane is found by SVM which separates the clusters of vector in such a way that cases with 
one category of the target variable on one side of the plane and cases with the other category are on the 
other side of the plane. Support vectors are the ones near the hyperplane. A separator which is drawn as 
a hyperplane is found between the separated classes. 
The ultimate aim of SVM is to establish a maximal margin between the separated classes. Establishing 
a maximal margin between the separated classes will enable to have a good classification performance 
on the training data as well as to provide high predictive accuracy for the future data from the same 
distribution. The characteristic of new data after separation can be used for prediction. SVM’s learning 
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ability is independent of the dimensionality of the future space and that situation leads to SVM providing 
good performance [20].
In the SVM technique described above only applies to classification and output variables are restricted 
to take only binary values. However, the SVM models have been extended for general estimation and 
prediction problems, including a version of SVM for regression, which is known as SVR technique. Usage 
of SVR technique eliminates this restriction since SVR methodology allows use of nonlinear functions. 
The objective of SVR is to find a function that approximates the training instances well by minimizing the 
prediction error. When minimizing the error, the risk of over-fitting is reduced by simultaneously trying 
to maximize the flatness of the function. A regression function is generated by applying a set of high 
dimensional linear functions.
3. Proposed Model
The steps of the forecasting procedure are given below. Principal purposes of this method are to: 1) find 
the most appropriate method for predicting the monthly natural gas consumption in Istanbul; 2) select the 
most important indicator to improve knowledge about expected forecasting risk; 3) provide suggestions 
for senior managers.
Step 1: The forecasting model is mostly based on observations of past gas consumption, weather 
conditions, and various public data, such as season, day of the week, and so on. In this step of the study, 
data is collected, examined and indicator variables are selected.  
Step 2: In the second stage, the sample data is partitioned into two main sub-samples which are named 
as training and test sets. During the training process, model learns the relationship between output and 
input criteria, while in the testing process; test set is used to assess the performance of the model.
Step 3: In this stage, data set is analyzed using support vector regression model and linear multiple 
regression model to predict the natural gas consumption in Istanbul and the best performing model 
specifications are selected.
Step 4: In this step, the accuracy of forecasting methods are compared by using mean absolute percentage 
error (MAPE).
4. The application of the proposed forecasting methodology in natural gas 
consumption
In this section, we first analyze the consumption data, than propose a model of forecasting. After applying 
our forecasting models, we compare the results with real consumption values to measure the performance 
of the proposed models.
4.1. Examination of the data to determine the indicator variable 
Monthly natural gas consumption values of Istanbul starting from 2004 were obtained from IGDAS 
(Istanbul Gas Distribution Co.) and it was plotted in Figure 1.
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Figure 1 Time Plot of Monthly Natural Gas Consumption of Istanbul
The time plot revealed that the consumption data series has seasonality. The consumption values are 
larger at winter months and lower at summer months. This reveals that seasonality has great effect on 
natural gas consumption. There is no clear trend, but the variance of the series is not constant: consumption 
values of winter months have more variability than the consumption values of summer months. This 
property of the series causes difficulty in forecasting. Obviously without proper transformations traditional 
time series methods cannot be applied directly. 
The above findings force us to check the relation between the temperature values and consumption 
values. We have obtained monthly average temperature values of Istanbul from Meteorology (National 
weather forecasting institute of Turkey). To analyze the relation we have made the scatter plot of natural 
gas consumption vs. average temperature of Istanbul (see Figure 2). 
Figure 2 Scatter Plot of Consumption Values vs. Temperature Values
There is a clear negative correlation between consumption and temperature. The increase in temperature 
causes decline in consumption. The relation is not linear after 20 centigrade the effect of temperature 
on the consumption is minimal. To quantify the relation we have also computed the Pearson correlation 
coefficient between these two variables and obtained -0.91. All these findings have suggested that 
temperature values should be used to forecast the consumption values and a non-linear model will 
outperform a linear model of forecasting.
To reveal the effect of the seasonality on consumption values we have calculated seasonal index of 
consumption data. The seasonal index data are average consumption values of each month calculated 
from 2004 to 2012.  The scatter plot of consumption vs. seasonal index data was shown in Figure 3. The 
linear relation is obvious and the resulted Pearson correlation coefficient was 0.93.
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Figure 3 The Scatter Plot of Seasonal Index vs. Consumption
Lastly, we want to check the lag1 correlation of the consumption data. However as we are planning to 
forecast 12 months of consumption and lag 1 cannot be used in the forecasting model. We can only use 
lag12 or higher lags. We have checked the relation between consumption data and lag12 data again by 
scatter plot (see Figure 4). The linear positive relation is apparent with resulted correlation coefficient of 
0.92.
 
Figure 4 The Scatter Plot of Lag 12 vs. Consumption
The analysis of the consumption data has resulted that temperature, seasonality and lag12 are indicator 
variables for the consumption. Therefore, they should be included in the forecasting model.
4.2. Partition of the data set
Our dataset covers the time period from January 2005 to June 2012. In this study, a set of three indicator 
variables and one dependent variable were employed. The indicator variables include lag 12, seasonal 
index and temperature, while the dependent variable is monthly natural gas consumption. 
The dataset was partitioned into training and testing samples. The model is initially trained using data from 
January 2005 to June 2011 period, i.e. “training sample” which consists of 79 months. Then forecasting 
performance of each model is evaluated by conducting out-of-sample tests on the 12 months between 
July 2011 and July 2012, called the “test sample”. For performance analysis, the test data sets were used 
for assessment.
4.3. Analyzing the data set
In order to test the impact of the indicator variables on monthly natural gas consumption in Istanbul, 
multiple regression and SVR analyses were used. The whole dataset is modeled, analyzed and compared 
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using Weka program package, version 3.7.6 [21] by implementing basic settings of linear regression 
model and SVR model. For SVR, the kernel exponent value is 1. The higher the kernel exponent, the 
more nonlinearity the algorithm increases. In WEKA program, SVR is noted as SMOreg.
The linear multiple regression equation to predict natural gas consumption is as follows:
Gas consumption = 235158599.7 – 0.27 Temperature + 0.54 Seasonal index + 0.18 lag 12     
The adjusted R square value of the model was found to be 0.93, exhibiting a satisfactory level of 
explanatory power. This result explains that the predicted natural gas consumption computed from the 
regression model account for 93% of the variation in the observed values of the natural gas consumption. 
The F statistics for testing the overall significance of the model is 385.9 which is high and show that 
regression models is significant (p<0.01), indicating a good linear fit with the data sets. The p values 
for the regression coefficients of temperature and seasonal index are less than 0.01 which implies that 
these coefficients are significant. On the other hand, the regression coefficient of lag 12 was not found as 
significant (p>0.1). The signs of the coefficients are all correct, and the assumptions dealing with linearity, 
uniform scatter, independence and normality of errors are supported.
As it is shown in the regression model, seasonal index was identified as the leading criterion that effects the 
monthly natural gas consumption in Istanbul. Temperature was found as the second important criterion. 
The regression coefficient for temperature is -0.27 which gives the measure of decrease in natural gas 
consumption if temperature increases. 
About the building of support vector machine models, the choice of corresponding kernel function and 
insensitive coefficient is very important. The reasonable choice for parameters immediately influences 
precision and generalization ability of the model. This study discovered through the experiment that the 
effect of selecting the polynomial kernel function should be best. Therefore, in this study, SVR machine 
uses the polynomial kernel function and the insensitive coefficient ε=0.001.
The overall correlation coefficient of the model is 0.74. The support vector regression weights to predict 
natural gas consumption is given in Table 1.
Table 1 Weights of SVR Model
Indicator Variables SVR Weights
Temperature -0.063
Seasonal Index 0.57
Lag 12 0.20
4.4. Comparing the results
In order to compare the performance of the methods MAPE (Mean Absolute Percentage Error) is used. 
MAPE is calculated as follows:
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1 *100t
n
t
t
t
A FMAPE
n A
=
  −  =
  
  
∑
where, At is the actual value and Ft is the forecast value and n is the number of forecasted points in time. 
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The MAPE results of training and test data are given in Table 2. 
Table 2 Forecasting Performance Based on MAPE Results
Multiple Regression Support Vector Regression
Training Data 15.81 11.10
Test Data 51.16 23.41
SVR performs better than MR for both training and testing data. However the prediction performances 
of both methods reduced for testing data. This is anticipated for the forecasting practices where the 
forecasting period is longer. In our study we are forecasting 12 periods. 
In Figure 5, monthly natural gas consumption values forecasted by MR and SVR methods and also the 
real natural gas consumption values are represented. As can be seen from Figure 5, both of the methods 
are capable of tracking the actual trend in gas consumption. However SVR forecasts catches the real 
consumption better than traditional method of MR, which is consistent with MAPE results.
Figure 5 The Plot of August 2011- July 2012 Real Consumption Values and Forecasts from MR and SVR
5. Conclusions and managerial implications
This study has dealt with one of the most important issues in natural gas consumption management, 
providing better decision for natural gas prediction in Istanbul using appropriate quantitative approaches 
such as multiple regression and support vector regression models. This research concluded that support 
vector regression model with polynomial kernel function outperforms multiple regression model for 
monthly natural gas forecasting. SVR and MR models indicated that seasonal index and temperature 
were the most important factors on natural gas prediction respectively. 
As mentioned above, there are various factors that determine the annual gas consumption, including 
seasonal variation, temperature, new building constructions, and new agreements with other suppliers, 
income and changes in consumer demand. Therefore, it is very difficult to make accurate predictions of 
Istanbul’s natural gas demand. Two of these factors have highest impact on natural gas consumption in 
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Turkey and specifically in Istanbul. These are seasonal variation and temperature. These two factors are 
very important for effective natural gas management for a country like Turkey, which is dependent on 
foreign sources for 98 percent of its energy needs. 
As it is known, the price of natural gas was increased almost 80 percent in 2008 and 18 percent in April 
2012 this price change has still effect on the natural gas consumption at the end of 2012. According to 
data from the state-owned Turkish Pipeline Corporation (BOTAŞ), Turkey only consumed 17.7 billion cubic 
meters of natural gas in the period from January through July in 2010. This indicates that Turkey’s actual 
natural gas consumption was less than the expected natural gas consumption demand by approximately 
2.5 billion cubic meters in the first seven months of 2010. This result points out that Turkey may pay a 
huge bill by the end of 2010 and 2011 for the unused natural gas consumption that may total up to a 
remarkable $1.5 billion and roughly $1.3 billion in losses in 2011. In the past, Turkey paid $704 million 
and $600 million for unused natural gas in the year 2008 and 2009, respectively. BOTAS expects similar 
figure for the 2012 fiscal year. The predictions of losses come despite an unprecedented 18.7 percent 
increase in natural gas prices in April 2012.
According to data from the Ministry of Energy and Natural Resources, the failure to import natural gas that 
was fixed by the “take or pay” condition amid falling demand has cost Turkey almost TL 3 billion ($1.68 
billion) over the past three years. Turkey has to pay their suppliers which are Russia, Azerbaijan and Iran 
a specified amount of money irrespective of whether it actually imported all the natural gas it agreed to 
purchase. Of the TL 2.9 billion paid for unused gas between 2009 and 2011, the largest share went to 
Russia at TL 1.4 billion, while Tehran received TL 1.3 billion and Baku TL 186 million. 
This study also indicates that although the natural gas consumption can be forecasted in short run, for 
long-term planning and unexpected externalities, Turkey needs gas storage facilities to save money 
when actual natural gas consumption in Istanbul is less than the predicted consumption. This will reduce 
Istanbul’s and on a wider scale Turkey’s natural gas bill, against the adverse effects of agreements with 
suppliers which are based on an estimated total volume gas consumption.. 
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FORECASTING OF HONG KONG INTERNATIONAL AIRPORT’S PASSENGER VOLUMES
Kan Wai Hong Tsui1, Hatice Ozer Balli2, Andrew Gilbey2,  
Hamish Gow2
1University of South Australia
2Massey University
Hong Kong International Airport (HKIA) is one of the main gateways to Mainland China and the 
major aviation hub in Asia. An accurate airport traffic demand forecast allows for short and long-
term planning and decision making regarding airport facilities and flight networks. This paper 
employs the Box–Jenkins Seasonal ARIMA (SARIMA) model and the ARIMAX model to forecast 
airport passenger traffic for Hong Kong, and projecting its future growth trend to 2015. Both 
models predict a steady growth in future airport passenger traffic at Hong Kong. In addition, 
scenario analysis suggests that Hong Kong airport’s future passenger traffic will continue to 
grow in different magnitudes.
Keywords: 
airport passenger traffic forecast, the Box–Jenkins Seasonal ARIMA (SARIMA) model, ARIMAX 
model, scenario analysis
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THE EFFECT OF INFORMATION TECHNOLOGIES ON EMPLOYEES
Ayşenur Erdil1, Hikmet Erbiyik2
1Marmara University, Industrial Engineering, Turkey, aysenur.erdil@marmara.edu.tr
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Until now the existence of human beings can survive a continuous struggle for change and 
adaptation within the indispensability of dizzying. Prior to the 20th century and the industrial 
evolution of the dizzying speed of change and transformation, then the evolution of information 
technology has become the most densely inhabited century.
In retrospect, since the existence of mankind in the last century was the most radical transformations. 
Variable is the change in societies such as businesses have become indispensable. Knowledge is 
more important than the effect of competition in order to get a part of cake of the world.
Competitiveness of enterprises, which is part of modern life and modern business approach 
naturally, requires the integration of modern technologies. Technological evolution in the last 
stage of the relative “knowledge” is the main theme of the concept of development. Understanding 
of the development of information technologies underlying today’s most important requirement 
in this context.
In this study, Generally the number of computers, functions of information technology, information 
system that uses the number of personnel, Information System, the annual investment amount, 
the existence of support services unit, using special software, software development units, the 
presence of the amount of access to the internet, intranet and extranet use, office automation 
systems use of electronic data interchange systems, IT strategic planning, what kind of interactions 
between features and functions that employee satisfaction will be examined.
Keywords
Information, Information Systems, Information Technology, Intranet, Extranet 
1. Introduction
The progress of technology and the development of worldwide networks have significantly reduced the 
cost of global funds transfer. Advancements in technology have also led to improvements in the ways in 
which has process information. Technology has opened up new markets, new products, new services 
and efficient delivery channels for the industry. It is information technology which enables in meeting such 
high expectations of the customers who are more demanding and are also more techno-savvy compared 
to their counterparts of the yester years. Customers demand instant, anytime and anywhere improving 
facilities(1).
To improve their operational efficiency and to maintain their competitiveness in the market place many 
organisations continue to invest substantially in their Information Technology (IT) capability. But how do 
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the employees themselves view the impact and the value of IT investment? This paper considers this 
question in the context of the hospitality industry. More specifically, it investigates the different perception 
of hotel employees on the impact of organisational IT investment on (a) IT usage by employees, (b) 
employee satisfaction with the IT systems, (c) changes in the level of employee performance, and (d) 
organisational performance of the hotel. 945 hotel employees in Bali, Indonesia were surveyed to assess 
their perception of the organisational impact of IT. Factor analysis, analysis of variance and regression 
analysis were performed on the data to examine the’ range of employee viewpoints. Results showed 
that there were significant differences among the employees’ perception with respect to age, educational 
level, position in the hotel, and individual income (2).Job satisfaction has been widely researched both in 
terms of its determinants and its predictive power. Researchers have noted that job satisfaction is directly 
related to employee turnover/retention rates (4) and absenteeism (5) and indirectly to job performance 
and productivity although the findings for productivity have been somewhat contradictory. Research has 
been conducted with the general population of workers as well as within specific job types such as 
bank tellers (6), health care workers, information systems workers (25; 26), factory workers (27), and 
managers and professionals (28; 29). In this analysis we will focus on a broad category of workers who 
use computers at a substantial level in their work.
2. Information Technology
Information technology refers to computer mediated work where a task is accomplished through the 
medium of the information system rather than through direct physical contact with the task (Zuboff, 1985). 
Two basic opposing views exist with regard to the impact of information  technology on individuals. First, 
some argue that the computerized workplace is inhumane and workers’ jobs are robbed of enriching 
elements (23). These deskilled jobs produce dissatisfaction, alienation, and reduced motivation to 
perform. On the other hand, some argue that the computer liberates people (24). From this perspective, 
information technology helps to remove the monotony and make jobs more enriched and satisfying(12).
Emerging technologies are expected to both respond to the need and raise further requirements for 
flexibility in work organisation. The productivity impacts of emerging technologies can only be realised if 
organisational changes are carried out to instigate self-managing teams, decentralise decision making, 
reduce layers of management, and empower employees to make critical decisions together with outside 
suppliers and customers. However, in the context of the increased flow of information exchange, the 
protection of the companies’ key information assets is going to need heightened attention and may also 
result in changes in work organisation(13).
Work Redesign
Many theorists and researchers have contended the way to increase employee satisfaction and 
performance is to enrich the employee’s job (19; 20). One of the most recognized models for this work 
redesign and enhancement approach is the job characteristics model (21). The main objective of the 
majority of the job characteristics research has been to understand the manner in which workers respond 
to a set of job characteristics present in the environment (19). Much of the research on job design and 
redesign has been based on the job characteristics model (20). Hackman and Oldham argued that the 
intrinsic value and motivating potential of a job are based on five core characteristics, namely skill variety, 
task significance, task identity, autonomy, and feedback. According to the job characteristics model, 
individuals who have a desire for growth, possess the knowledge and skills to perform a job well, and 
are relatively happy with the work context are predicted to prosper in a job environment that is high in 
motivating potential (14).
The interview had several core questions that all subjects were encouraged to answer in a structurally 
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similar manner. While all of the questions would be considered open-ended in that no choice of answers 
was provided, several questions allowed the subject to respond more freely, leaving the confines of the 
interview. The interviews were structured more like a conversation between two individuals than as a 
formal interview to increase the free-response effect, build rapport, and decrease anxiety. Interview data 
was coded using a set of categories that stemmed originally from the literature on the IT workplace, 
but soon expanded to encompass a set of patterned responses found among the subjects’ responses. 
Categories were tracked for frequency and intensity among all respondents (15).
What Kind Of Skills Will Be Required To Match The Needs Of Those Sectors And 
Technologies?
Technological change will increase the demand for highly skilled workers in Europe. Skills related to 
general-purpose technologies (ICT, biotechnology and nanotechnology) will be in high demand in the 
labour market, especially for the extension of those technologies to new areas of application. Acute 
shortages can be expected of people who have expertise in both Information technology and biotechnology 
and of those who have expertise in automation technology and nanotechnology. The majority of jobs will 
require skills for the exploitation of these technologies rather than for their development. Skills related to 
management and entrepreneurship are also expected to become more important in the future.
What Would Be The Impact Of Selected Innovation And Technology Policy Strategies 
Under Different Socio-Economic Conditions?
Technology policy strategies aiming to accelerate technological progress are expected to lead to positive 
results and lead to further economic and employment growth. The success of such a strategy depends 
largely on whether the structural and regional characteristics of the EU economy are taken into account. 
In addition, technology policy has to be accompanied by suitable labour supply side policies, as well as 
measures in the fields of education and training, immigration, fiscal and monetary policies, investment 
incentives and social protection.
Which Technologies Will Have A Significant İmpact İn Those Sectors?
The technologies that are expected to influence the number and quality of new jobs are mainly general-
purpose technologies of a pervasive nature that can increase, directly or indirectly, the productivity 
of all economic sectors. The key technologies include ICTs and organisational/ managerial methods, 
nanotechnology and biotechnology. Nevertheless, the whole spectrum of technological development 
is expected to have a positive impact on employment in the long-term. Such technologies include for 
example general technological
areas such as advanced materials (applicable to manufacturing, construction, electronics, communications, 
energy production, etc.), or specific technologies such as tissue engineering (offering new solutions in the 
health sector).
The initial positive impacts of the introduction of a new technology are normally observed in the sectors 
where the new technology is first applied (“producing sectors”). As experience with past technological 
paradigms shows, in the long term the gains are transferred to the “user sectors”. Such a transfer of 
benefits is currently underway in the case of ICTs, and it is expected to continue happening with the full 
range of technological developments in the next 20 years(13).
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Impact Of Information Technology On Work And Workers
This study presents two general research issues. First, and most obviously, we wanted to examine the 
impact of the implementation of a new information technology on worker’s attitudes in a longitudinal 
quasi-experiment. Given the importance and increasing prevalence of IT in organizations coupled with 
the relative lack of rigorous empirical research, the setting and events presented us with an opportunity 
to explore this issue. Second, we wanted to determine if Campion’s interdisciplinary approach to job 
design (17) provides a useful framework for exploring the impact of information technology on the design 
of jobs(12).
Research so far has demonstrated that this presents a more holistic and thorough approach to  studying 
the design of work, and the setting and sample provided us with an opportunity to explore if this framework 
might generalize to the study of information technology. As will be described below, these research 
questions were addressed in a longitudinal study with measures before and after the implementation of 
a new information technology system in a warehouse. Management at the warehouse claimed that the 
new technology was going to liberate workers from the monotony of their previous job. However, their 
description of both the technology and their reasons for implementing it led us to believe that the new 
technology was meant to heighten the control and continuity of the work processes consistent with an 
automated technology (18). In fact, the technology, as described by management, definitely resembled a 
“specialist control” application within the typology of (22)  as the users of the technology (warehousers) 
would have no responsibility for either the development of the coding, nor for the maintenance of the 
technology(12).
2.1 Research Methodology 
The questionnaire  of level of development of information technologies, as a priority the utilization rate 
of information technology  was  consisted of  in order to examine the effect  the degree of employee 
satisfaction, rates of information technology .
3. Findings of  Statistical  Analysis
4.1 Descriptive Statistics
Employees of Information Technology and regular employees, in two distinct groups including   a total of 
23 companies were surveyed. The features of the company are defined like that;  
2.1.1 Characteristics of companies in the survey 
2.1.1.1 Sector
It has been observed that, when we examine the survey was administered companies, IT companies that 
responded to the survey were much more than   other companies in the sector. A total of 6 companies 
from  IT sector ,  4 company  from  education sector  , 5  companies  from Service sector 2 companies 
from retail sector,  and  1 company from  Transportation sector, Woven Sector and food industry sectors 
have joined and participated  the survey.    % Rate of Companies surveyed, participated, is shown as the 
table below.
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Table 1 Features of Companies
Number
Transportation/Shipping 1 4%
Media 0 0%
Informatics 6 23%
Weaving,Clothing,Leather Industry 1 4%
Entertainment   Industry 0 0%
Education 4 15%
Service 5 19%
Food Industry 1 4%
Finance 0 0%
Retail 2 8%
Others 5 19% 0 1 2 3 4 5 6 7
Transportation/Shipping
Informatics
Entertainment   Industry
Service
Finance
Others
 
 2.1.1.2 Number of Employees
Companies participating in the survey, firms were asked how many people worked in. 7 companies  which 
surveyed, participated for survey , has been indicated that it has  1000 and  over than  1000 employees, 6 
companies has  between  26  and 50 employees   stated that,  three companies  have  between 2001 and 
500 employees  was stated. Furthermore, Two companies have between 101  and 200 employees and 
One  company  has between  51 and 100 employees, and  finally , it was stated that  one  company  has 
between 501  and 1000 employees. The following diagram shows the rates of the number of employees 
of the firms surveyed, participated for the survey study.
Table 2 Number of Employees in Sectors
 1    -  25  5 19%
26 -  50 6 23%
51 - 100 1 4%
101 - 200 2 8%
201 - 500 3 12%
501 - 1000 1 4%
1000 ve üzere 7 27%
0 1 2 3 4 5 6 7 8
1    - 25  
26 - 50
51 - 100
101 - 200
201 - 500
501 - 1000
1000 ve üzere
2.1.1.3 Number of  Computers in Use
Companies participating in the survey were asked how many computers are used in their firms. Between 
1and 25 computers are used by employees in 6 companies has been   emphasized, stated.
Between 26 and 50 computers are used in 5 companies ,In  3 companies, between 101 and 200 computers 
are used, In  other 3 companies   between 501 and 1000 computers and in one company    are  used 
between 201 and 500 computers  by employees  ,has been emphasized. The rates of the number of 
computers have been shown in the   below. Chart which the surveyed firms owned and used. After the 
correlation analysis, between the number of employees and the number of computers which are used (+ 
0.922), appears to be a strong positive relationship.
738
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Table 3 Number of Computers in Use
Range of Computer In Used
 1    -  25  6 23%
26 -  50 5 19%
51 - 100 0 0%
101 - 200 3 12%
201 - 500 1 4%
501 - 1000 3 12%
1000  and over  1000 6 23%
0 2 4 6 8
1    - 25  
26 - 50
51 - 100
101 - 200
201 - 500
501 - 1000
1000  and over  1000
2.1.1.4 Number of Employees used the Information Systems
Companies participating in the survey were asked how many employees used the information systems 
in their companies. 10   companies , have  between 1 and 5 employees, 5    companies , have  between 
100 and 250 employees, 4   companies , have  between 500 and 1000 employees, 3   companies , 
have   1000  and over 1000 employees, and also one company  has   between  250 and 500   employees 
reported using the  information systems , has been stated . The graphic of Including the number and 
proportion of the employees who have surveyed and used the information systems is shown below. 
Table 4 Number of Employees used the Information Systems
Range Number Rate
 1    -  50  10 38%
50 -  100 3 12%
100 - 250 5 19%
250 - 500 1 4%
500 - 1000 4 15%
1000  and over  1000 3 12%
0 2 4 6 8 10 12
1    - 50  
50 - 100
100 - 250
250 - 500
500 - 1000
1000  and over  1000
2.1.1.5 The Amount of Investment in IT Systems
Companies participating in the survey, an annual amount of their investment in IT systems are asked. 11 
firms participating in the survey, stated that they invested 1 million and over  TL  for  information systems 
in the firms. 6 companies stated that they have invested between £ 50,000 t and 100,000. 4  companies 
stated that They have invested between  10,000 and 50,000 tl  it has been emphasized  that  Three 
companies made  investment   between £ 500,000 and 1,000,000  tl , 2 companies   between 0 and 
10,000 TL. 11 companies had investment 1.000.000 TL and over   1.000.000 TL, so this shows that the 
investment for information and communication technologies   have   higher figures as quantity. In addition, 
this shows technology is very important for companies to have a good prestige.
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Table 5  Amount of Investment in IT Systems
Range Number Rate
0 -10,000 TL 2 8%
10,000 - 50,000 TL 4 15%
50,000 - 100,000 TL 6 23%
100,000- 500,000 TL 0 0%
500,000 -1,000,000 TL 3 12%
1,000,000 TL and over 1,000,000 TL 11 42% 0
2
4
6
8
10
12
2.1.1.6 Support  Services  
It was asked companies participating for the survey whether there are support units to turn to IT system 
for maintenance activities etc. 16 companies mentioned that they have support units, it was stated that 
10 companies did not have support units.  The chart which is below indicates whether there are Support 
services for IT system in the companies.
Table 6  Support Services
Number Rate
YES 16 62%
NO 10 38%
0 5 10 15 20
YES
NO
 
2.1.1.7 Using Software Programs in Companies 
Companies participating in the survey, its departments, were asked whether departments use  special 
software. 21 companies, stated that departments of them use special software. Although, 5 companies 
stated that the departments of them do not use proprietary software. The following chart shows whether 
departments of companies have their own software.
Table 7  Support Services
Number Rate
YES 21 81%
NO 5 19% 0 10 20 30
YES
NO
2.1.1.8 Presence of Software Development Units 
Software development companies that participated in the survey were asked whether there were 
producing departments in their companies. While 13 companies participating in the survey, indicated that 
they have a department that produce and develop software, 13 companies of them have stated that they 
have no  departments  that produces and develops   software programs.
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2.1.1.9 Access to the Internet
Companies participating in the survey were asked whether white-collar workers used the Internet at any 
time during working hours and they access the internet when they want. 21 companies stated that its 
employees use the Internet at any time, 5 companies stated that the use of the internet is limited within 
working hours.
4.1.1.10   Strategic Planning of Information Technology   
Companies participating in the survey were asked whether they have  a strategic plan related to 
information technology .it was have stated  that,  while 17  companies  did not have  strategic  plan  of 
Information Technology(IT),   9 companies had   a  strategic  plan  of IT.
4.1.2 Properties of Employees of participating the survey
IT employees and normal employees were participated for this survey. Properties of employees, age, 
gender, and Marital Status were evaluation criteria.
4.1.2.1 Age:
46 employees from employees who participated the survey study are between 20 and 30 years old, 12 
employees are between 31 and 40 years old, and 6 employees are between 41 and 50 years old.
4.1.2.2 Working Position
The following chart shows that the position of employees, workers in the companies.
Table 8 Working Position
Position of Employees Number Rate
Chairman 2 4%
Chief Executive Officer 2 4%
Deputy Director General 0 0%
Group President 2 4%
Group President Asistant 0 0%
Coordinator 0 0%
Director 4 8%
Department Manager 4 8%
Manager 6 13%
 Asistant Director 2 4%
Chief 6 13%
Administrator 1 4%
Expert 13 25%
Asistant Specialist 0 0%
Authorized 1 4%
Forman 0 0%
Others 5 8%
0 2 4 6 8 10 12 14
Chairman
Deputy Director General
Group President Asistant
Director
Manager
Chief 
Expert
Authorized
Others
4.1.2.3 Gender
In the survey, One question was asked for employees in the companies. 34 male employees and 12 
female employees participated the survey study.
4.1.2.4 Marital Status
In the survey, One question was asked for employees in the companies. 20 Single employees and 26 
married employees participated for the survey study.
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Table 9  Marital Status
Martial Status Number Rate
Single 20 42%
Married 26 55%
0 10 20 30
Single
Married
4.1.3. Properties of The  Questions of Information Technology 
4.1.3.1 Number of Employees
Companies participating in the survey, have  employees  with 2,32  standard deviation  and  3,65 mean 
values   for  95% confidence interval .This value corresponds to approximately 183 employees.
4.1.3.2 Number of Computers
Companies participating in the survey, have computers  with 2,43  standard deviation  and  3,73 mean 
values   for  95% confidence interval .This value corresponds to approximately 187 computers.
Figure 1  Number of Computers Histogram and Statistical Information
4.1.3.3 Number of Staff of Using Information Systems
Companies participating in the survey, have employees of using Information Systems  with 1,86  standard 
deviation  and  2,73 mean values   for  95% confidence interval .This value corresponds to approximately 
137  employees of using Information Systems.  
Figure 2 Number of Staff of Using Information Systems Histogram and Statistical Information
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4.1.3.4 Investment of Information Systems
Companies participating in the survey, have investment of using and following  Information Systems  with 
1,86  standard deviation  and  4,27 mean values   for  95% confidence interval This value corresponds to 
approximately 553.000  TL  investment of using Information Systems.
 Figure 3  Investments of Information Systems Histogram and Statistical Information
4.1.3.5 Rate of Using Intranet and Extranet Systems
Companies participating in the survey, were with 1,58 standard deviation  and  2,65 mean values   for  
95% confidence interval.
Figure 4  Rate of Using Intranet and Extranet Systems Histogram and Statistical Information
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4.1.3.6 Rate of Using Office Automation Systems
Companies participating in the survey, were with 1,04 standard deviation  and  3,91  mean values   for  
95% confidence interval.
Figure 5 Rate of Using Office Automation Systems Histogram and Statistical Information
4.1.3.7 Rate of Using EDI (Electronic Data Interchange) Systems 
Companies participating in the survey, were  with 1,12  standard deviation  and  3,21  mean values   for  
95% confidence interval.
4.1.3.8 Rate of Using Decision Support Systems 
Companies participating in the survey, were  with 1,28  standard deviation  and  2,26  mean values   for  
95%  confidence interval.
Figure 6  Rate of Using Decision Support Systems Histogram and Statistical Information
4.1.3.9 Rate of Using Management Information Systems
Companies participating in the survey, were  found  0,89  standard deviation  and  2,52  mean values   
in   95%  confidence interval.
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Figure 7  Rate of Using Management Information Systems Histogram and Statistical Information
4.1.3.10 Rate of Using Functional Information Systems
Companies participating in the survey, were  found  1,45  standard deviation  and  2,13  mean values   
in   95%  confidence interval range.
Figure 8 Rate of Using Functional Information Systems Histogram and Statistical Information
4.1.4 The Properties of Satisfaction of Employees Questions
4.1.4.1 Work Status In the Required Field of Vocational
Figure 9  Work Status In the Required Field of Vocational Histogram and Statistical Information
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Companies participating in the survey, were  found  1,38  standard deviation  and  3,76  mean values   
in   95%  confidence interval range.
4.1.4.2 Liking Status in Working Business
Companies participating in the survey, were  found  0,88  standard deviation  and  3,80  mean values   
in   95%  confidence interval range.
Figure 10 Liking Status in Working Business Histogram and Statistical Information
4.1.4.3 Status of the Request to Go to Work the Next Day
Companies participating in the survey, were  found  1,09  standard deviation  and  3,32  mean values   
in   95%  confidence interval range.
Figure 11 Status of the Request to Go to Work the Next Day Histogram and Statistical Information
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4.1.4.4 Compatible Working Condition with Colleagues
Companies participating in the survey, were  found  1,19  standard deviation  and  3,69  mean values   
in   95%  confidence interval range.
Figure 12 Compatible Working Condition with Colleagues Histogram and Statistical Information
4.1.4.5 Being More Willing Condition than Theirselves of Business Colleagues
Companies participating in the survey, were  found  1,19  standard deviation  and  3,69  mean values   
in   95%  confidence interval range.
Figure 13  Being More Willing Condition than Theirselves of Business Colleagues Histogram and Statistical 
Information
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4.1.4.6 Request Condition of Finishing Overtime as soon as Possible
Companies participating in the survey, were  found  1,29  standard deviation  and  2,54  mean values   
in   95%  confidence interval range.
Figure 14  Request Condition of Finishing Overtime Histogram and Statistical Information
4.1.4.7 Satisfaction Condition of Job Level
Companies participating in the survey were found 1,10 standard deviation  and  3.10  mean values   in   
95%  confidence interval range.
Figure 15  Satisfaction Level and Condition of Job Histogram and Statistical Information
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4.1.4.8 Condition of   Influence the Performance of the Administratori Manager
Companies participating to the survey, were found 1,40  standard deviation  and  3.43  mean values   in  
95%  confidence interval range.
Figure 16 Condition of   Influence the Performance of the Manager Histogram and Statistical Information
4.1.4.9 Changing the Job Status in the case of finding a better job
Companies participating to the survey, were found 1,49 standard deviation and 3,10 mean values   in   
95%  confidence interval range.
Figure 17  Changing the Job Status in the case of finding a better Job Histogram and Statistical Information
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4.1.4.10 Adequate Status of the Wage
Companies participating to the survey, were  found  1,28 standard deviation  and  2,63  mean values   
in   95%  confidence interval range.
Figure 18 Adequate Status of The Wage Histogram and Statistical Information
4.1.4.11 The Love Situation of the Work as a Hobby
Companies participating to the survey, were found 1,38 standard deviation  and  2,65 mean values   in   
95%  confidence interval range.
4.1.4.12 Hating (Disliking) Situation of the Job
Companies participating to the survey, were  found  0,99 standard deviation  and  1,89  mean values   
in   95%  confidence interval range.
Figure 19 Hating (Disliking) Situation of the Job Histogram and Statistical Information
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4.1.4.13 Preferring Status of Spending the Working Time Instead the Free Time
Companies participating to the survey, were  found  0,99 standard deviation  and  1,89  mean values   
in   95%  confidence interval range.
Figure 20 Preferring Status of Spending the Working Time Instead the Free Time Histogram and Statistical 
Information
4.1.4.14 Be Boring situation while the working Hours.
Companies participating to the survey, were  found  1,30  standard deviation  and  2,58   mean values   
in   95%  confidence interval range.
Figure 21 Be Boring Situation While the Working Hours Histogram and Statistical Information
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4.2 CORELATIONS
2.1.2 Correlation Around Survey Questions of Information Technology
It is observed that there is positive and strong relation between number of persons with number of 
computers in the companies and Staff using IT System. There is a positive moderate direction correlation 
between the number of people with the amount of the annual investment for IT technology, the rate of 
using electronic data interchange systems and the rate of using management information systems. There 
is a positive and intense relationship between number of staff using the IT and the number of computers. 
However, there is high and positive correlation between the amount of investment and the annual number 
of computers, electronic data exchange systems and management information systems.
Table 10 Correlation around Survey Questions of Information Technology
BS1 BS2 BS3 BS4 BS5 BS6 BS7 BS8 BS9 BS10 BS11 BS12 BS13 BS14
BS2 0,922
BS3 0,91 0,926
BS4 0,546 0,627 0,609
BS5 0,269 0,398 0,325 0,555
BS6 0,182 0,239 0,186 0,254 0,337
BS7 0,274 0,407 0,388 0,71 0,837 0,25
BS8 -0,544 -0,5 -0,48 -0,329 -0,207 0,036 -0,294
BS9 0,274 0,305 0,337 0,34 0,625 0,267 0,515 -0,186
BS10 -0,051 -0,045 -0,036 0,223 0,369 -0,039 0,346 0,059 0,615
BS11 0,446 0,552 0,613 0,145 -0,004 0,195 0,031 -0,279 0,172 -0,255
BS12 0,138 0,197 0,295 0,236 0,591 0,095 0,683 -0,226 0,359 0,187 0,179
BS13 0,482 0,502 0,52 0,512 0,578 0,142 0,47 -0,047 0,357 0,148 0,152 0,428
BS14 0,162 0,318 0,248 0,071 0,637 0,284 0,393 -0,1 0,671 0,428 0,176 0,422 0,328
BS15 0,226 0,231 0,198 0,372 0,53 0,054 0,633 -0,11 0,636 0,614 -0,131 0,388 0,145 0,338
BS1: How many employees work in your company?
BS2: What is the number of computers used  in your company?
BS3: What is the number of employees using information systems  in your company?
BS4: What is the amount of your annual investment  for the information systems in the company
BS5: Do you have the Support Services Units for your requirement Information System?
BS6: Do the department/departments of your organization use the software of their own departments?
BS7: Do you have the department of software development for your company?
BS8: Do White-collar employees access to the internet at any time?
BS9: How often does your company use the Intranet and Extranet System which have  private computer networks 
using the software and standards to links business professionals employees and departments?
BS10: How often does your company  use  the Intranet and Extranet System which have  private computer networks 
using the software and standards to links business professionals employees and departments?
BS11: how often does your company use the electronic data interchange systems which provides the electronic 
exchange, invoice, shipping, price lists, purchase, import and export a variety of documents and transactions which 
are similar to  the electronic exchange  between two or more businesses firms
BS12: how often does your company use the decision-support systems to support the decisions of semi-and 
unstructured configuration  for Business managers?
BS13: how often does your company use the electronic data interchange systems which provides the electronic 
exchange, invoice, shipping, price lists, purchase, import and export a variety of documents and transactions which 
are similar to  the electronic exchange  between two or more businesses firms
BS14: how often does your company use the functional Information Systems like Information systems used in 
business marketing, production  information systems, accounting  information systems etc..?
BS15: Has the strategic Planning which related to Information Technology prepared and done within the company?
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 2.1.3 Correlation around Survey Questions of Employees Satisfaction
The values  given in the table,   the direction and intensity of relations of the concept of employee 
satisfaction which existed between them is possible to determine.
Table 11 Correlation Around Survey Questions of Employees Satisfaction
CM1 CM2 CM3 CM4 CM5 CM6 CM7 CM8 CM9 CM10 CM11 CM12 CM13
CM2 0,45
CM3 0,243 0,594
CM4 0,4 0,343 0,384
CM5 -0,166 -0,09 -0,105 -0,239
CM6 -0,037 -0,293 -0,425 -0,265 0,489
CM7 0,426 0,707 0,596 0,314 -0,122 -0,386
CM8 0,134 0,337 0,295 -0,131 0,027 -0,047 0,299
CM9 -0,234 -0,353 -0,456 -0,068 0,342 0,486 -0,521 -0,361
CM10 0,211 0,481 0,37 0,128 -0,158 -0,277 0,499 0,348 -0,521
CM11 0,384 0,269 0,427 0,352 -0,118 -0,276 0,521 0,045 -0,475 0,262
CM12 -0,439 -0,454 -0,456 -0,573 0,255 0,22 -0,375 -0,029 0,292 -0,31 -0,351
CM13 -0,09 0,041 -0,094 0,008 0,28 0,216 -0,042 -0,015 0,238 0,069 -0,069 0,102
CM14 -0,301 -0,052 0,049 -0,211 0,183 0,214 -0,061 0,184 0,137 0,039 0,078 0,187 -0,111
CM1: I work which I want the field of my profession
CM2: I work my current job quite fondly
CM3: I really want to go to my work the next day early.
CM4: I work with my colleagues in harmony.
CM5: My colleagues are more willing to work than me.
CM6: I would like to end the overtime as soon as possible when I am at work
CM7: I am fully satisfied with my job.
CM8:  Administrators effect   on my performance positive direction
CM9: If I find a job which is better than the current job, I leave my job without hesitation
CM10: I think that my wage is enough for me.
CM11: My job is like my hobby.
CM12: I never like my job.
CM13: When I am at work, the time does not pass fast.
CM14: I prefer the time when I spend at work instead of my free time.
2.1.4 Correlation between Information Technology and Employees Satisfaction
Correlation analysis is used in order to evaluate the effects of IT functions on employee satisfaction.  Then 
the research question is given as what kind of relationships exist between dimensions of IT functions 
and employee work satisfaction. The effects of IT dimensions on employee satisfaction have between 
analysed separately. 
Research findings indicate that the number of employees of the firm which is a dimension of information 
technology(IT) is not significantly related to if the employee is  working in his/her field of study(R=0,000). 
Similarly, the number of employees is not related positively or negatively with the employee enjoyment 
of his/her job (r=0,085), desire of finishing the work day(0,041), influence of manager on employee 
performance(0,022), the feeling of work as if it is a hobby(0,054), becoming fully satisfied with the job (r=-
0,077), and employee preference of time spent at work rather than as leisure time(-0,077). Findings also 
indicate less than moderate and negative relationships between the number of employees and desire to 
go work the following day(r=-0,238), working with pleasure with co-workers(-0,168), intention to quit the 
work upon finding a better job(-0,169), disliking the job(-0,112), and finally a weak positive relationship 
exists between the number of employees and satisfaction with wage and salary(-0,241). 
In the study, the associations between the number of computers available in the firm and the dimensions 
753
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
of employee work satisfaction have been also analysed. Number of computers available in the work 
place has been found not to be related working in the field of study, (r=0,028), enjoying the current work(-
0,049), working friendly with peers(-0,054), becoming impatient about the ending of work day(0,073), full 
satisfaction with work(r=-0,098),
5. Conclusions
The survey results indicate that there have been weak relationships between functions of IT and job 
satisfaction generally. Use of IT systems, for instance, has been negatively and moderately related 
with working friendly with peers. In a similar vein, use of functional IT systems is positively related with 
intention to leave for a better job.  A moderate positive relationship exists between these two dimensions. 
Functional IT systems relates positively to perception of job as a hobby. However, there has been 
evidence about passing time at work hardly. There has been a moderate and positive relationship 
between the two variables. Another finding is that use of electronic data exchange systems is positively 
and significantly related to effects of managers on employee performance. IT dimensions given as the 
number of computers available in the firm, Number of employees using IT systems, annual BS investment, 
existence of business support systems, use of special software, access to internet, use of intranet and 
extranet, use of office automation systems, use of electronic data exchange systems, decision support 
systems, and IT strategic planning have been found to be related weakly with employee job satisfaction. 
In the correlation table, the total number of comparisons in the analysis is 210. 73(35%) out of 210 
comparisons demonstrates no significant relationships either positive or negative. 29(14) out of 210 imply 
moderate relationships which are positive or negative. 108 of items have concluded weak relationships 
either positive or negative.
 To sum up with survey results, it is possible to make a generalization that information technology functions 
are weakly related to employee job satisfaction. 53% of items in the correlational matrix has given us 
positive or negative but weak relationships.
754
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Table 12 Correlation Between Information technology and Employees Satisfaction
Num
ber 
of
 Em
ploy
ees
The
 num
ber
 of
Com
put
ers
Num
ber 
of S
taff
  of 
 Usi
ng 
Info
rma
tion
 Sys
tem
s
Inve
stm
ent 
of 
Info
rma
tion
 Sys
tem
s
sup
por
t se
rvic
es
Soft
war
e Pr
ogra
ms 
in C
omp
anie
s
soft
war
e de
velo
pme
nt 
unit
s
Acce
ss to
 the
 Inte
rne
t I
ntra
net
 And
 Ext
rane
t 
Syst
ems
Offi
ce O
tom
atio
n  
Syst
ems
Rate
 of U
sing
 EDI
 
Syst
ems
 
Dec
ision
 Sup
por
t 
Syst
ems
 
Man
age
men
t 
Info
rma
tion
 Sys
tem
sF
unc
tion
al 
Info
rma
tion
 Sys
tem
sS
trat
egic
 Pla
nnin
g 
of In
form
atio
n 
Tech
nolo
gy
I  w
ork 
whi
ch I
 wa
nt   
the 
field
 of m
y pr
ofes
sion
0
-0,0
28
0
-0,2
53
-0,0
68
0,26
1
-0,1
32
0,24
-0,0
64
-0,2
92
0,20
9
0,18
3
0,07
5
0,25
5
-0,3
58
 I  w
ork 
 my
 cur
rent
  job
 qui
te fo
ndly
0,08
5
0,04
9
0,03
3
-0,3
78
-0,1
68
-0,0
46
-0,2
39
-0,0
18
-0,2
44
-0,2
61
0,26
6
0,27
1
0,05
9
0,14
-0,2
75
I rea
lly w
ant 
to g
o to
 my
 wo
rk th
e ne
xt d
ay 
earl
y.
-0,2
38
-0,2
17
-0,2
59
-0,4
59
-0,1
55
-0,0
25
-0,2
05
-0,1
61
-0,2
37
-0,2
4
0,13
9
0,23
6
-0,1
17
0,15
-0,2
72
I wo
rk w
ith m
y co
llea
gue
s
in h
arm
ony
.
-0,1
68
-0,0
54
-0,0
23
-0,1
63
0,34
9
0,33
7
0,25
6
0,10
3
0,08
2
-0,1
25
0,03
9
0,33
8
0
0,38
9
0
My 
coll
eag
ues
 are
 mo
re 
will
ing 
to w
ork 
than
 me
.
-0,1
21
-0,1
26
-0,1
64
-0,3
26
-0,1
96
-0,1
67
-0,2
92
0,37
3
-0,0
82
0,13
4
-0,0
38
-0,1
17
0,17
3
-0,0
39
-0,0
63
I wo
uld 
like
 to e
nd t
he 
ove
rtim
e  a
s so
on a
s 
pos
sibl
e wh
en I
 am
 at w
ork
0,04
2
0,07
3
0,05
8
-0,0
2
0,07
9
0,21
6
0,12
5
0,06
1
0,19
4
0,05
7
0,10
1
0,13
3
0,07
1
0,33
5
0,04
2
 I am
 full
y sa
tisfi
ed w
ith
 my
 job
.
-0,0
7
-0,0
98
-0,0
37
-0,3
02
-0,2
1
-0,2
65
-0,0
58
-0,2
05
-0,1
83
-0,1
71
0,07
7
0,38
2
-0,0
8
0,05
3
-0,0
66
Adm
inis
trat
ors 
effe
ct  o
n
 my
 per
form
anc
e po
sitiv
e 
dire
ctio
n
0,02
2
0,07
5
0,15
2
0,02
9
-0,4
69
0,02
3
-0,1
18
-0,0
94
-0,3
95
-0,2
23
0,39
6
0,04
2
-0,1
8
-0,2
72
-0,2
85
If I f
ind 
a jo
b w
hich
  is 
bett
er th
an t
he c
urre
nt  j
ob, 
 I le
ave
 my
 job
 wit
hou
t 
hes
itat
ion
-0,1
69
-0,0
94
-0,1
55
0,01
3
0,48
5
0,21
1
0,26
7
0,38
1
0,14
0,23
6
-0,2
73
0,26
9
0,28
3
0,32
1
0,19
5
 I th
ink 
that
 my
 wa
ge i
s 
eno
ugh
 for
 me
.
0,24
1
0,10
3
0,28
8
-0,1
15
-0,4
-0,3
42
-0,2
05
-0,1
59
-0,0
09
-0,0
12
0,37
8
0,05
7
-0,1
56
-0,1
6
0,09
3
My 
job 
is li
ke a
s m
y ho
bby
.
0,05
4
0,02
1
0,04
6
-0,3
54
-0,0
15
-0,1
44
-0,0
69
-0,1
25
-0,0
06
-0,1
57
0,01
7
0,11
8
-0,1
9
0,34
2
-0,0
44
I ne
ver 
like
 my
 job
.
-0,1
12
-0,1
33
-0,1
74
-0,0
45
-0,2
58
-0,3
38
-0,2
3
-0,1
16
-0,2
62
0,25
6
-0,2
74
-0,3
03
-0,1
31
-0,3
44
-0,0
28
Wh
en I
 am
 at w
ork,
 the
 
time
 doe
s no
t pa
ss f
ast.
0,10
4
0,02
5
0,10
6
-0,0
14
0,21
8
0,04
6
0,16
4
0,21
6
0,10
9
0,20
6
-0,1
72
0,21
9
0,39
9
0,06
1
0,22
5
I pr
efer
 the
 tim
e wh
en 
I sp
end
 at w
ork 
inst
ead
 of  
my 
free
 tim
e.
-0,0
77
-0,1
59
-0,1
33
-0,3
89
-0,0
48
-0,0
97
0,01
8
-0,2
97
0,06
2
0,06
5
0,11
1
0,24
6
-0,3
76
0,10
9
0,26
9
Gen
der
0,04
0,06
0,02
4
0,30
2
-0,0
71
-0,2
73
0,22
4
-0,0
73
-0,1
97
-0,0
51
-0,0
63
-0,0
34
-0,2
11
-0,2
24
0,17
8
Age
-0,0
78
-0,1
51
-0,1
35
-0,1
76
-0,1
77
-0,3
84
-0,0
35
-0,1
32
-0,1
15
-0,1
55
-0,1
57
-0,0
75
-0,2
14
-0,2
32
-0,0
32
Mar
ital 
Stat
us
0,11
2
-0,0
5
-0,0
17
-0,0
32
-0,2
78
-0,1
33
-0,2
33
0,00
9
-0,2
95
-0,3
31
-0,1
65
-0,2
59
0,07
1
-0,3
65
-0,4
38
Table 12 Correlation Between Information technology and Employees Satisfaction
755
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
References
1   Rupinder  K, impact of information technology on customer services, I.J.E.M.S., Vol.3 (4) 2012; 444-449.
2    Bruce W.N. Lo, Employee Perception of the Impact of Information Technology Investment in Organisations: A 
Survey of the Hotel Industry, AJIS 2000; vol. 7, no 2: 32-51.
3  Shore, L. M., L. A. Newton, et al. Job and Organizational Attitudes in Relation to Employee Behavioral Intentions. 
Journal of Organizational Behaviour. 1990; 11. (1): 57-67.
4   Cotton, J. L. and J. M. Tuttle. Employee Turnover: A Meta-Analysis and Review with Implications for Research. 
Academy of Management Review. 1986; 11(1): 55-70.
5  Scott, K. D. and G. S. Taylor. An Examination of Conflicting Findings on the Relationship between Job Satisfaction 
and Absenteeism: A Meta-Analysis. Academy of Management Journal. 1985; 28(3): 599-612.
6  Sekaran, U. “Paths to the Job Satisfaction of Bank Employees. Journal of Organizational Behavior. 1989;10(4): 
347-359.
7 Shore, L. M., L. A. Newton, et al. Job and Organizational Attitudes in Relation to Employee Behavioral Intentions. 
Journal of Organizational Behaviour. 1990; 11. (1): 57-67.
8  Goldstein, D. K. and J. F. Rockart . An Examination of Work-Related Correlates of Job  Satisfaction in Programmer/
Analysts. MIS Quarterly . 1984; 8(2): 103-115.
9  Mullarkey, S., P. R. Jackson, et al.  The Impact of Technology Characteristics and Job Control on Worker Mental 
Health. Journal of Organizational Behavior.1997. 18(5): 471-489.
10 Forgionne, Guisseppi and Vivian E. Peters . Differences in Job Motivation and Satisfaction Among Female and 
Male Managers. 1982 ; Human Relations 35(2): 101-118.
11  Oshagbemi, T. Academics and Their Managers: A Comparative Study in Job Satisfaction. Personnel Review. 
1999; 28(1/2): 108-123.
12  Wright, K. Michele K., Gary C. M., Patrick M.  Impact of Information Technology on Employee Attitudes: A 
Longitudinal Field Study. CAHRS  5-1-1997.
13 Impact of Technologıcal and Structural Change on Employment Prospectıve Analysıs 2020,Synthesis Report 
EUR 20131 EN, European Communities, 2001 
14  Tsung-H. K., Li-An H., Chinho L., Kuei-K. L., Employee Empowerment in a Technology Advanced Work 
Environment, IMDS: 2009; 110,1 .
15   Andrea Hoplight T. Chapter 16: Informatıon Technology Enabled Employee 
16   Adam Seth L. Technological Change at Work: The Impact of Employee Involvement on the Effectiveness of 
Health Information Technology, Johns Hopkins University, Industrial and Labor Relations Review.2011. Vol. 64, No. 
5.1.
17 Campion, M. A., & Thayer, P. W. (1985). Development and field evaluation of an interdisciplinary measure of job 
design. Journal of Applied  Psychology, 70, 29-43.
18 Zuboff, S. (1988) In the Age of the Smart Machine; The Future of Work and Power, New York: Basic Books.
19 Hackman, J. R. & Oldham, G. R. (1975). Development of the job  diagnostic survey. Journal of Applied Psycholo&y, 
60(2), 159-170.
20 Hackman J. R., & Oldham, G. R. (1980). Work Redesign. Reading, MA: Addison-Wesley.
21 Hackman, J. R., & Oldham, G. R. (1976). Motivation through the design of work: Test of a survey. Organizational 
Behavior and  Human Performance, 16, 250-279.
22 Clegg, C.W., & Corbett, J.M. (1986). Psychological and organizational aspects of Computer aided manufacturing. 
Current Psychological Research and Reviews, 5, 189-204. doi:10.1007/bf02686613, http://dx.doi.org/10.1007/
bf02686613.
23  Attewell, P. and Rule, J. “Computing and Organizations: What We Know and What We Don’t Know.” 
756
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
Communications of the ACM, Volume 27, No 12, December 1984.
24 Mesthene, E. G., (1970). Technological Change: Its Impact on Man and Society. Harvard University press, 
Cambridge, Massachusetts.
25 Goldstein, D. K. and J. F. Rockart (1984). “An Examination of Work-Related Correlates of Job Satisfaction in 
Programmer/Analysts.” MIS Quarterly 8(2): 103-115.
26 Igbaria, M., S. Parasuraman, et al. (1994). “Work Experiences, Job Involvement, and Quality of Work Life among 
Information Systems Personnel.” MIS Quarterly 18(2): 175-201.
27  Mullarkey, S., Jackson, P.R. & Parker, S.K. Employee reactions to JIT manufacturing practices: A two-phase 
investigation. International Journal of Operations and Production Management, 1995, 15, 62–79.
28 Forgionne, G. and Peters, E. E. (1982) Di€ erences in job motivation and satisfaction among male and female 
managers, Human Relations, 35(2), 101±18.
29 Oshagbemi, T. (1999). Overall job satisfaction: How good are single versus multipleitem measures? Journal of 
Managerial Psychology, 14(5), 388-403.
757
Parallel Session 3.4. Miscellaneous Challenges
SEPTEMBER 9-12, 2013
ISTANBUL, TURKEY
THE REPLANNING OF FIRE BRIGADES LOCATIONS BASED ON IN-
DUSTRIAL ZONES WHILE IN CITY OF REMOVING FROM DENIZLI TO EN-
TIRE CITY METROPOLITAN
 Hamza Kocatepe1, Mesut Albeni2 Adem Şahin3, Türkay Gözlükaya4 
1 Denizli Governorship, Denizli, Turkey 
2 Department of Economics, University of Süleyman Demirel, Isparta, Turkey 
3 Department of Industrial Engineering, University of Pamukkale, Denizli, Turkey 
4 Department of Public Administration, University of Pamukkale, Denizli, Turkey 
Economic damages which occur in the disaster are at enterprises time or later as physical, ma-
terial and enterprises functions. Total, exportation of Denizli is USD 2.6 billion. Denizli is faced 
with serious risk of damage due to its big industrial enterprises that have industrial potential. 
There is a possibility of recurrence of fault lines, which destroyed magnificent earthquakes in 
ancient historical cities and had a big source of earthquakes. Because, as the region has active 
seismic fault lines and strains which are on more accumulate day by day. Moreover, the Majority 
of industrial enterprises in Denizli is prefabricated. Unfortunately, scientists say that these struc-
tures are dangerous. Denizli has experiences on management change in this period. City removes 
from the entire population which is above 500 thousands metropolitan city to management. So 
as city management, population exceeds one million and it has great structure compared to ear-
lier. Correspondingly, the city gains more different dimension on disaster management. Factors 
in available locations of metropolitan management and disaster management do not match up 
with possibilities. In conclusion, fires, explosions which may take place in industrial enterpris-
es in Denizli require the planning of emergency action and fire brigade placement tools, a new 
element of disaster. At work, aim to find available maps which can fire brigade responded at the 
optimum time with optimum placements using vehicles that occurred abo earthquake epicenters 
and fourth since 1900, disaster response locations available, the vital point of data operational 
research discipline approach via systems of industrial zones. 
Key Words
Disaster Management, Fire Brigade Location, Operations Research, Urban Planning
1. Introduction 
As a result of some consequences such as rapid population growth in urban areas, construction in haz-
ardous areas and the opening of the collection of certain areas of the population, control, and security 
measures in the present and in full is not possible due to the deficiency; cities and metropolitan areas 
faced with social, physical and environmental problems and establishment of residential areas which are 
close to dangerous areas and industrial plants close to urban areas, are increasing the visibility of other 
causes and possible damages sizes.[1]
Local governments that to respond to specific needs in line with the historical development of societies 
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and emerge to meet specific objectives, obligate to make activities to decrease effects of disasters in 
terms of damage caused by disasters.[2] If we talk about the importance of size of the disaster in city 
planning process, we can make comparison between developed countries and the others. We can also 
see that results of loss in developed countries are less than others.[3] Nowadays the main problem be-
hind technical problems in industrial enterprises and locations is ignoring facility location rules.[4]
Denizli is also faced with a serious risk of damage due to occurrence of huge natural disasters like 
earthquake, flood, fire etc… with structure of vast industrialization. Denizli is the 12th ranked according 
to the data of the Socio-Economic Development of Turkish Ministry of Development (DPT). Province of 
Denizli’s total annual export is totally 2,6 billion dollars. Ancient cities like Hierapolis and Laodicea which 
are placed in Denizli was affected and destroyed by strong earthquakes. If we judge from these exam-
ples from past, releasement of seismic energy that accumulated in the region and has risk of violence 
caused by earthquakes, is increasing day by day.In Denizli, administrative process change is taking place 
nowadays. The population of the city of Denizli with over 500 thousand so there is an important transition 
process due to new law of metropolitan management approach from entire city administration. Thus, the 
population of urban management exceeds 1 million and additional structure makes management areas 
wider than the previous. Accordingly, an additional dimension to the city’s disaster risk management 
becomes more complicated. Elements of the existing disaster management, facilities management and 
metropolitan locations must not coincide with each other. As a result of the earthquake in Denizli, a live 
and huge explosions and fires may occur in industrial enterprises (textile fab and paint shops, oil, etc.). 
The new elements of a natural disaster management planning require the placement of fire stations and 
emergency vehicles routing plans.
Huge fires and explosions after 1906 at San Francisco, 1923 Tokyo and 1995 Kobe Earthquakes are an 
negative examples of disaster management process.  These effects of disasters can be prevented by 
taking an action and planning tools.[5]
2. Current Situation Analysis  
 Figure 1 Main road-black line, main street-thin line, disaster management element- red color, 
railway-purple line, industrial zone –blue color)
There are 79 neighborhoods within the boundaries of Denizli Municipality. Some of these neighborhoods 
have been included in the municipal boundaries of the extension of the jurisdiction of the municipality to 
ensure transition stage of in entire city to metropolitan city.(55 to 79).This situation takes necessitates like 
change or update strategic plans of the municipality. In particular this situation also obligate to change 
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disaster and emergency plans that composed of geographical, hardware, equipment and human resourc-
es plans depend on changing to the new neighborhood relations. In addition to these population and 
economic growth of the city has been brought this change more inevitable. 
In the present period of transition from entire city Denizli has 7 fire stations.  Capacities of these stations 
vary on the number of vehicles and staff. It is assumed that all these stations steps on each case in 5- 8 
minutes upon the given information by Fire Institution of Municipality. This department has 113 staff and 
23 vehicles for intervention of fire cases. Current capacities and neighborhoods location of these stations 
are shown in Table-1.[6]
Table 1, Current Stations 
Name Of Branch Neighborhood Reached No. Of Neighborhood No. Of Vehicles
Bahçelievler Bahçelievler 13 8
Bağbaşı Bağbaşı 8 1
Kayalık Onbeş Mayıs 26 7
Kınıklı Çamlaraltı 6 2
Akkale Kale 4 1
Gümüşler Akçeşme 13 3
Cankurtaran Cankurtaran 1 1
Total 71/53 23
 
As can be seen in the table have been considered in the literature of the emergency period of the current 
seventh station (5-8 min) in the 79 districts in the territory of the Municipality of Denizli reach a total of 
71 quarters, though some of the stations observed due to the condition of the neighborhood, the num-
ber of 53 to give the service goes down. As everybody see in the table even if 7 stations could reach 71 
neighborhoods of all in accepted time (5-8 min) of emergency situation management, we mustn’t ignore 
that some stations could serve common or same neighborhoods so this number goes down 71 to 53.  As 
a result, 7 stations totally serve for 53 neighborhoods of 79 in accepted emergency time and this ratio 
shows that %65-70 area of city has covered by stations.
Although this ratio is quite a good indicator of the growth and development of city our main target is cov-
ering all neighborhoods in accepted time, so we considered this approach in our scientific application 
model. 
3. Literature Research
In disaster management, the choice of intervention and distribution centers is not a new topic in the lit-
erature. The number of publications on this subject is not identical and has not distinctive difference in 
content. Generally models focused on the distribution of sources and materials in disaster management. 
However, in recent times, time-oriented studies about planning ambulance services location, routing and 
management tools have been increasing. Discussed as in literature, disaster management models can 
be classified in many different ways, such as Daskin’s classification [7] is more popular that divides mod-
els into 2 different ways as deterministic and stochastic according to a study conducted in 1988. [8] In 
general, the most widely used for emergency services solution approach based on the location problems 
that solved by mathematical models. [9]
According to previous studies, a literature study about deterministic first studied by Toregas, (1971) [10] 
proposed as The Coverage Cluster Model. The purpose of model aimed that all demand points, emer-
gency aid stations will be covered by the minimum number of stations. Feature point of this model is de-
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mand that depends on population must be covered by at least one vehicle, and this approach has been 
fundamental to many studies in the literature.[11] Church and Revelle (1974)[12]  focused on if certain 
number of vehicles can not satisfy total demand in certain time, they targeted to maximize the ratio of 
demand under current number of vehicles with location and routing plans, so we can make comparison 
on cost and feasibility analyze between settlement of new station and optimization of current situation. 
Such studies that considered before, population or number of cases or calls are accepted as demand 
factor. After these Daskin and others (1988) [13] studied on models with several type of multiple, expect-
ed, redundant and backup approach. Revelle and friends (1996) [14], and following the work of Alsalloum 
and Rand (2006) [15] are example of the largest conditional coverage models. Also Selim and Özkarahan 
(2003) made combination with largest back-up coverage model and limited capacitated largest coverage 
model that covers 1st and 2nd time. Thus demand that satisfied could be maximized in accepted emer-
gency time limits. [16]
One of the studies named as “A two-stage stochastic programming framework for transportation planning 
in disaster response-a two-stage stochastic programming to create a transportation plan in case of disas-
ter “(Barbarosoğlu ve Arda, 2004) [17]. In model, Specific number of materials and resources that used 
in disaster management are aimed to transport location with considering of demands of regions. In study 
there is also scenarios that generated randomly shows results of capacities, supplies and demands to 
determine more realistic conclusions. 
One of the studies  on disaster management is on emergency logistics planning at the macro level.[18] 
In this study, main aim is accessing to distribution centers from a central supply point and carrying the 
injury people from disaster area to disaster response centers for easily to reach health care service. In 
this model, time constraint is identified as a priority criterion. 
The models in which prior criteria are decreases number of died people and increase efficiency of re-
sults of services disasters and disaster response are also designed. (Balcik and Beamon, 2006)[19] In 
these models main factors are time, disaster type, sources, quantity of demand. They are also related to 
scenarios possibility and population that affected by disasters. Another method used for modeling is also 
called “the dynamic coordination of disaster logistics model”.[20] This model is used in network routing 
problem of detection of best location point of health care centers after disasters. Model’s variables are 
structurally changeable so system can give different solutions for every condition.
There are some similar studies about facility and emergency service locations related another disaster 
types without earthquake. Jia (2007) designed 3 different type of facility location system for house fires 
and epidemics. He also classified these designs by facility types.[21] Lately there are some studies about 
improvement of warehouse location and capacity planning problems warehouses. In these problems 
operations research techniques like p-center location model and integer programming models are used.
Fire stations location planning in literature is discussed in two types. First one is taking only fires and 
cases, the second one additional fires caused by a disasters. Although there are lots of studies on first 
one, there are not more examples for 2nd one. In our study we discuss about access situation of Denizli 
from entire city to metropolitan with side of disaster management plan for fire brigades location plan with 
considering seismicity and industrial areas of city. By these data we evaluate fire brigades location and 
neighborhoods between each other.
4. Problem Solution 
After reviewing the literature research, The solution model in Denizli Metropolitan Municipality Boundar-
ies, is chosen “integer programming model (1-0)” for selection location of new fire brigade stations, and all 
these stations will be equivalent between each other. There will be topic for another study if station types 
and vehicle capacities are accepted different between each other due to different fire types and cases in 
neighborhoods.
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Determining the capacity of the station and the car on the types of neighborhoods that may vary according 
to the variety of cases, due to the similar type of fire, and a different application, the work is concerned. 
Literature will be discussed also some fire stations location planning based on the years. 
Badri and his friends, (1998) [22]  determine 11 target about selection of fire brigade station:
•	 Minimize fixed costs. 
•	 Minimize the total annual operating costs. 
•	 Based on the estimated number of events where the most requested services offered to the high-
est level. 
•	 Minimize distance from the station to the demand point. 
•	 Minimize average travel time from station to demand point. 
•	 Access to the number of stations that targeted. 
•	 Minimize the intersections of the service area of stations. 
•	 Access preferred area status. 
•	 Minimize placement problem in areas where has water extinction. 
Tzeng and Chen (1999) [23] have been identified three objectives: 
•	 Minimize total loss of accident’s costs and costs of a settlement of fixed station. 
•	 Minimize the largest distance from station to accident point. 
•	 Minimize the farthest distance of fire station to any risk area.
According to these, neighborhoods that include current 7 stations is accepted as fixed stations 
and related to these, our main aim is determine new stations for other uncovered neighborhoods due to 
our objective function. 
4.1. Problem Modeling 
According to the scenario we have discussed the model results to determine the capacity of the 
station on a single source, and in emergency response time can be obtained by considering the neigh-
borhoods. Therefore, the model will be used to solve the problem based on integer programming model 
Coverage Cluster (1-0 Programming) model. This is the model number of the station that will serve the 
purpose and scope of the municipal center position to reach a minimum amount of character to model all 
the districts. 
Model Indices 
i =  a set of demand points  (i=1, 2, 3… 79)
C i = i i. The neighborhood is one year and the number of fires that occurred in the case of (cost factor)
j n = the request of the candidate met the neighborhood
S= set of Exception   
For S,  All districts are free to install the station. Neighborhoods Organized Industrial Zones, Small Industrial Es-
tates and regions at risk for the presence of fire situations
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Decision Variables 
X ji,  =   1  if the station is established for i. region,
  0  otherwise
Objective Function 
=>  Min Z= (min(∑
i
CiXi
1
)) 
Constraints 
X ji, = 0 , if region i is unsuitable for the installation of the station (1)
X ji, = 1 , if i. If the current station has the region (1)
1, >=∑
j
jXi  ∀   j n  ∈  j   (2) , shall be covered each quarter during the period of emergency re-
sponse. 
In addition, industrial zones and industrial zones under the license application for the establish-
ment of model, the constraints are considered as mandatory fields.
Solution of our problem has been deal with according to the city’s industrial structure. Denizli 
Municipality building for the installation of all the neighborhoods and the central station and the need for 
disaster in terms of availability is deemed appropriate. At first glance, the solution does not seem realis-
tic for us that has been considered as the initial solution. Model, at least one station should serve each 
neighborhood. This is indicated in the second constraint. Constraint and integer programming is com-
pletely determined by the purpose and a storage function will only take a value of 0 or 1. 
Our goal is to solve the problem of the 79 neighborhood of Denizli Municipality for intervention 
from fire or fires that becomes after a disaster. We also aimed minimum number of service stations for all 
neighborhoods. The aim here can be considered equal to the function as a neighborhood away from each 
target to determine demand points and the numbers of them to get rid of minimize extra and unnecessary 
costs of the station. We also considered risk areas like organized industrial and small industrial areas in 
our model constraints by using neighborhoods. Due to this information we obligate to set fire station in 
these types of neighborhoods in our model. 
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Let’s take stages of solution model; 
Min Z= (min(∑
i
CiXi
1
))   (i=1, 2, 3… 79)
1, >=∑
j
jXi  ∀   j n  ∈  j  j               neighborly relations should be handled individually        for each 
neighborhood. 
Min Z=8X 1+8 X 2 +10X 3 +…….52X79
X2+X3+X4+X5>=1 , Neighborhood relation for region 1
X1+X3+X4+X5>=1 , Neighborhood relation for region 2
…
X43+X46+X47+X48+X49+X50+X51+X52+X53+X54+X59+X61>=1,            Neighborhood relation for region 79
The solutions of the model were made  LINDO 6.0 software solution. Annex 4 and Annex 5 of the 
software and the results of the model are presented in. As a result of calculation solution shows that Mu-
nicipality of Denizli needs 19 fire brigade stations. We can see numbers and names of neighborhoods at 
Table 2.  
Table 2 the Planned Establishment of Station
The Planned Establishment of 
Station No. District
5 Bağbaşı*
9 Kale*
10 Akhan
11 Çamlaraltı*
12 Asmalıevler
25 Deliktaş
37 Onbeş Mayıs*
48 Yenişehir
50 Alpaslan
54 Bahçelievler*
60 1200 Evler
63 Goncalı
64 Karakova
66 Güzelköy
67 Akçeşme*
72 Kayalar
75 Saruhan
76 Barbaros
78 Cankurtaran*
* Current stations 
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We define Ci as coefficient for meeting demand of neighborhood i due to number of possibility of fire or 
case ratio. These possibility ratios are calculated from statistics of neighborhoods of Denizli Municipality 
provided from Department of Fire.[22] Costs of all due to demands around the neighborhood are directly 
proportional with number of cases so these ratios are used for cost factor of model. Statistics of cases 
and fires that becomes in neighborhoods in year of 2012 are shown in annexes. [6] LINDO calculated 
optimum number of station is as 19 due to our objective function that meet demand points in accepted 
time limits. It shows that settlement of 12 stations more on current stations. 
5. Conclusions and Recommendations 
Models that shown in this study, we determined number of stations that establish emergency service and 
fire brigades locations around boundaries of the Municipality of Denizli in access stage to metropolitan. 
Our general aim is also interfere fires at shortest time. This approach is also has lots of benefits for in-
dustrial areas on interfering the risk of occurrence of industrial scale fires and explosions. Because the 
main aim is reaching industrial fires in shortest time so we have chance for prevent or minimize possible 
disaster and loss. 
The cost of the opening new station a fully equipped according to the information received from the Fire 
Department of Denizli Municipality costs about 1 million Turkish Liras(TL).[22] However, in our model 
locations can be built as smaller capacity due to cases and fires hugeness, so types of stations can be 
positioned at less cost in neighborhood. We can also suggest that It also can be seen in Table 1, some 
stations vehicle demands can be met by transferring from current stations. In this context, the scope of 
the subject discussed in more detail in another topics. If we pay an attention to the results presented 
in Table 2, it may show comment about neighborhoods that have been recently added to metropolitan. 
Akhan, Goncalı, Karakova and Saruhan are selected our new location points that are just added to Met-
ropolitan. In the past these neighborhoods was remote villages of city. Relations of transport of neighbor-
hood between accepted time limits (5-8), statistics of fire and cases in neighborhoods of 2012 [6], maps of 
neighborhoods of Denizli Municipality [22], Risks map of Denizli Municipality [22] are shown at annexes. 
If we considered frequency of disaster occurrence in our country, these type of studies emphasize impor-
tance of disaster management so it will be resulted in decreasing bad effects on positively way.  
This study also can be part of general disaster management system of the city if Government authorities 
establish cooperation between foundations and institutions like Fire Department of city.
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The impact of international tourism revenues on economic growth has received 
considerable attention in the literature. An important aspect of this linkage that seems 
to have been neglected is the insurance against negative output shocks that these 
revenues provide to the recipient countries, namely the well-known phenomenon of 
risk sharing. In this paper, we provide empirical evidence that international tourism 
receipts serve as an important channel through which risks are shared among many 
countries beyond the well-known channels found in the literature. Further 
investigation into the extent of risk sharing across countries shows that the
concentration of tourist flows for particular countries/regions has a negative impact 
on the role of tourism receipts in providing insurance. However, the share of tourist 
flows from off-continent countries has a positive impact on the extent of the risk 
sharing via international tourist receipts. In addition, we find that distance matters: the
farther away a country is from the economic centre of the world, the larger the extent 
of risk sharing via tourism receipts.
Keywords
Diversification, international tourism demand, risk sharing, tourism receipts 
Introduction
In times of economic boom or depression, international tourism receipts represent a 
reliable source of external financing for many developing and developed countries. 
According to the World Tourism Barometer of the United Nations World Tourism 
Organization (UNWTO), international tourism receipts have surpassed the 1 trillion
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USD mark worldwide and have grown steadily in the last two decades, save, of 
course, for the period covering the recent global financial crises. At the aggregate 
level, UNWTO estimates that international passengers’ travel and transportation 
account for 30% of the world’s exports of services and 6% of overall exports of goods 
and services, thereby making tourism spending an important injection to domestic
economies. This surge in international tourism activity has proven beneficial all 
around the globe, particularly in those countries facing weak domestic consumption 
as a result of fiscal austerity and monetary policy ineffectiveness.
As a key export and labour-intensive activity, international tourism serves as engine 
to balance the current account and stimulate growth in the long run. With the 
globalization of markets and advances in information technology, the internet has 
become a global space, with popular social media sites such as YouTube and 
Facebook playing a key role in the promotion of tourism destinations around the 
globe through informal sharing of pictures and videos between friends and families,
and formally through marketing and advertising. Tourism has become the engine of 
growth for many regional economies and the most important economic sector for 
many countries. As a result, policy makers and industry stakeholders have allocated 
a sizable amount of domestic resources towards the creation, promotion and 
enhancement of tourist destinations across countries.
Consequently, at the academic level, the literature has benefited greatly from various 
contributions that focus on the economic impacts of tourism on domestic economies. 
These encompass the works of  Tosun (2001), Balaguer and Jorda (2002), Dritsakis 
(2004), Durbarry (2004), Kim et al. (2006), Gunduz and Hatemi-J (2005), Proenca 
and Soukiazis (2005), Lee and Chang (2008), Cuñado and Garcia (2006), Ongan 
and Demiroz (2005), and He and Zheng (2011), among others. These authors have 
mostly studied the impact of international tourism on economic growth by focusing on
either long- or short-run relationships, while applying different techniques and using 
different country samples, be they emerging markets or the OECD. The results have 
been mixed; some have found a positive relationship between international tourism 
and economic growth, whereas others have found either a negative or no relationship
at all, depending on the time interval or the country sample used. An earlier study by 
Chen and Devereux (1999) on the indirect effects of international tourism suggests 
that tourism can, in fact, reduce welfare in countries with restrictive trade measures 
(export taxes and import subsidies). It is worth noting that Song and Li (2008) have
provided the tourism literature with a comprehensive review on the diversity of 
research topics, methodology, data, region and research themes used in tourism 
research for the post-2000 era, along with the diversity of findings. Reviews by 
Crouch (1994), Li et al. (2005), Lim (1997a & b and 1999), and Witt and Witt (1995) 
that cover studies published mostly during the period 1960-2000 are precursors to 
the review of Song and Li (2008).
However, despite the many contributions on the importance of tourism to economic 
growth, the literature has remained, by and large, silent on the ability of tourism as a 
channel of risk sharing across countries, i.e. the ability of tourism to act as insurance 
against economic downturns. To that end, knowledge of the cyclical nature of tourism 
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in relation to the business cycle of the recipient country is summarily important. If 
international tourism receipts are counter-cyclical (or at least less than 100% 
correlated) with the  domestic output shocks, countries or regions experimenting 
economic downturns may be likely to benefit from tourist flows originating from 
countries less affected by global crises or with economic abundance. In this vein, 
tourist expenditures possibly insulate the domestic economy by smoothing income 
and consumption. Alternatively, little, no or negative risk sharing can materialize if 
tourism revenues are pro-cyclical, given that tourism activity in domestic countries 
are positively linked to economic well-being in foreign countries.
There are at least two compelling reasons for exploring the extent of risk sharing 
underlying tourism flows across countries. As per the general risk sharing hypothesis 
documented in Athanasoulis and van Wincoop (2000), and Pallage and Robe (2003), 
excessive consumption fluctuations transmitted through output shocks— a feature of 
higher risk sharing—can have adverse effects on the accumulation of human and 
physical capital. The welfare gains from these risk sharings may exceed 100% of 
permanent consumption (Obstfeld 1994; van Wincoop 1994). From another 
standpoint, in line with the theory of optimum currency areas of Mundell (1961, 
1973a&b), if risk sharing emanating from tourism activity is indeed effective in 
smoothing output shocks, just like any inflows to the economy, international tourism 
receipts can be considered as a reliable channel to absorb the impact of asymmetric 
shocks to domestic economies, thereby satisfying the requisites of higher economic 
integration.
However, despite the growing importance of the risk sharing literature, the crucial 
aspect of international tourism receipts as a shock absorber has not been formally 
investigated. The few studies that come close to focusing on this issue empirically 
have only documented the role of external inflows in promoting risk sharing.  For 
example, Balli and Ozer-Balli (2011) and Balli et al. (2013) examine the contribution 
of remittance inflows; Balli et al. (2013), the income inflows from international 
portfolio holdings; and Sorensen and Yosha (1998), the impact of international 
transfers, exports and imports on risk sharing, among other factors. Motivated by the 
limited research in the area and the exceedingly important role international tourism 
receipts play in the overall macroeconomic stabilization of developing economies, 
this paper makes a valuable contribution to the existing literature in filling this gap. 
Using data for a sample of 88 countries over the period 1995–2010, we first 
measure the extent of risk sharing via international tourism receipts for each country 
in our sample. Our preliminary examination suggests that there is substantial cross-
country variation in the estimated degree of risk sharing via tourism receipts, ranging 
from 44% for Benin to –16% for Moldova. In light of this notable gap, we further 
investigate the determinants of international tourism receipts to uncover the source of 
this variation. We find that the concentration of tourist inflows from limited number of 
countries is a leading explanation for the extent of risk sharing via tourist receipts: the 
higher the diversification of the tourists from different countries, the greater the 
amount of domestic output shocks buffered by the tourism receipts.  Another 
important finding is the impact of distance on risk sharing via tourism receipts: the 
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closer the country or region of origin of the tourists is to the tourist destinations 
geographically, the lower the amount of risk shared via tourism receipts. As can be 
seen easily, the further away that countries supplying tourists are from the tourist
attraction centres, the more likely it is that the two regions are subjected to 
asynchronous business cycles, hence opening room for risk sharing to take place as 
financial resources flow to smooth income in the less fortunate countries. In addition,
we find evidence that international tourism receipts originating from countries 
supplying tourists that are far away or in different continents from countries that are 
tourist destinations produce more risk sharing than countries that are close to each 
other or share the same continent. This is quite reassuring, since business cycles are 
typically more synchronized among regional and neighbouring economies, tourist
inflows behave pro-cyclically with respect to domestic output, thus giving rise to little 
or even dis-smoothing of output shocks. Last but not least, we investigate whether
the size of international tourism receipts as a ratio to gross domestic product (GDP)
facilitates more risk sharing. The results show that tourism receipts exert a positively 
strong and statistically significant impact on risk sharing. 
The rest of this paper is organized as follows: in Section 2, we present the 
underlying theory of risk sharing that anchors the empirical model specification.
Section 3 describes the construction of the variables and the data sources, while 
Section 4 discusses the empirical findings in detail. Finally, Section 5 concludes the
paper.  
2. The Empirical Model  
2.1. The Risk Sharing Theory
Earlier works on risk sharing by Diamond (1967) and Wilson (1968) and in the 1990s 
by Cochrane (1991), Mace (1991), and Obstfeld and Rogoff (1996) document that 
under standard assumptions of iso-elastic preferences and complete markets, an 
individual’s consumption should not respond to country-specific output shocks. This 
is pretty much the notion of “consumption risk sharing” in the literature that refers to 
the degree to which the consumption growth rate is detached from the growth rate of 
domestic output. Theoretically, economic agents can completely isolate their 
consumption from domestic output fluctuations if they purchase claims on foreign 
countries’ output, and if foreigners hold claims on domestic output. In this way, risk 
can be fully shared, which is better known as “perfect consumption risk sharing”. 
In earlier empirical works on risk sharing, Cochrane (1991) and Mace (1991) 
utilize consumer-level data to investigate the degree of risk sharing between 
individual and aggregate consumption. Subsequently, researchers have generally 
regressed idiosyncratic (domestic minus world) consumption growth rates (∆𝑐𝑐𝑡𝑡𝑖𝑖) on 
idiosyncratic (domestic minus world) output growth rates (∆𝑦𝑦𝑡𝑡𝑖𝑖) to estimate the
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magnitude of risk sharing empirically. In short, ∆𝑐𝑐𝑡𝑡𝑖𝑖 = 𝛼𝛼 + 𝑏𝑏
𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐶𝐶 + 𝐼𝐼 + 𝐺𝐺 + 𝑋𝑋 −𝑀𝑀. (1)
Since, at the aggregate level, total output is equal to total income, it follows that 
output (GDP) equals savings (S) plus consumption and taxes (T), where 
consumption includes both private (C) and public (G) expenditure on goods and 
services. Algebraically:
GDP=C+S+T. (2)
Under the assumption that T = G for a balanced budget, by setting Equation (1) equal
to Equation (2), we obtain:
S= I + X – M,            (3)
where I stands for gross public and private investment, and X and M are exports and 
imports of goods and services, respectively. Equation (3) can now be used to
perform risk sharing analysis by decomposing savings to bring to light the 
contribution of tourism receipts incorporated in exports, which is our focal point. The 
basic consumption risk sharing regression equation estimated by Sorensen and 
Yosha (1998) and Obstfeld (1996) can be written as follows:   ∆(𝐶𝐶 + 𝐺𝐺)𝑡𝑡 = 𝑎𝑎 +
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discounting aggregate shocks on tourism receipts. Accordingly, by isolating the 
aggregate disturbances, we are able to obtain estimates of the idiosyncratic shocks 
to measure the extent of the risk sharing via international tourism receipts, namely 𝛽𝛽?̇?𝚤�
for each country in our sample. Each time series regression is estimated via the 
feasible generalized least squares (FGLS) method (Prais–Winsten estimation) to 
adjust for the serial correlation and heteroskedasticity among the error terms. iii
Sørensen and Yosha (1998) employ somewhat similar risk sharing equations on 
cross-sectional estimations and obtain the idiosyncratic component (i.e. deviation of 
a country’s growth rate from aggregate growth rate) by removing the time fixed effect. 
In this paper, we remove the aggregate effect by subtracting the worldwide growth 
rates of each identity. We deduct the aggregate component from the growth rates, as 
the world fluctuations cannot be eliminated by sharing risk. 
Upon quantifying the amount of risk insured via international tourism receipts, we turn 
attention to its possible underlying determinants. We postulate that risk sharing via 
international tourism is linked to tourism concentration (CON), the size of tourism 
receipts (INT), distance (DIST), continent of origin (CONT), and the importance of the
OECD as a high-income bloc and a major supplier of tourists (OECD). The 
justification for using these variables, along with their associated details, is discussed 
below. Algebraically, the model to estimate can be written as: 
𝛽𝛽?̇?𝚤� =  𝛼𝛼0 + 𝛼𝛼1𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 + 𝛼𝛼2𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖 + 𝛼𝛼3𝐷𝐷𝐼𝐼𝐷𝐷𝐼𝐼𝑖𝑖 + 𝛼𝛼4𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖 + 𝛼𝛼5𝐶𝐶𝑂𝑂𝐶𝐶𝐷𝐷𝑖𝑖 + 𝜀𝜀𝑖𝑖.,      (8)          
where 𝐶𝐶𝐶𝐶𝐶𝐶i is an index that captures the degree of concentration of tourist inflows in 
each country. This variable informs us which country or countries are relatively more 
important in supplying domestic economies with tourists.  𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖 is the ratio of
international tourism receipts to GDP, which serves as proxy for the size of tourism 
receipts. 𝐷𝐷𝐼𝐼𝐷𝐷𝐼𝐼𝑖𝑖 is a proxy capturing information frictions and remoteness. It is 
commonly used in gravity models. 𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖 is the share of  international tourism
receipts  that originate from countries in the same continent as the recipient country. 
Similarly, 𝐶𝐶𝑂𝑂𝐶𝐶𝐷𝐷𝑖𝑖 is the share of international tourism receipts from high-income 
OECD economies. Further details on the construction of these variables, along with 
the sources of the data, are explained below.
Finally, in order to take advantage of both the time series and cross-sectional 
dimensions of the data, we follow Mélitz and Zumer (1999) and Sørensen et al. 
(2007) to estimate the panel equation:     ∆𝐺𝐺𝐷𝐷𝐺𝐺it − ∆(𝐺𝐺𝐷𝐷𝐺𝐺 − 𝐼𝐼𝐼𝐼𝐼𝐼. 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝐼𝐼𝑟𝑟)it = 𝑣𝑣𝑖𝑖𝑖𝑖 + 𝛽𝛽0∆𝐺𝐺𝐷𝐷𝐺𝐺it + 𝛽𝛽1∆𝐺𝐺𝐷𝐷𝐺𝐺it ∗ (𝐼𝐼 − 𝐼𝐼̅) +
𝛽𝛽2 ∆𝐺𝐺𝐷𝐷𝐺𝐺it ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 − 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖�������) + 𝛽𝛽3 ∆𝐺𝐺𝐷𝐷𝐺𝐺it ∗ (𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 − 𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖������) + 𝛽𝛽4 ∆𝐺𝐺𝐷𝐷𝐺𝐺it ∗ (𝐼𝐼 − 𝐼𝐼̅) +
𝛽𝛽5 ∆𝐺𝐺𝐷𝐷𝐺𝐺it ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖���������) + 𝛽𝛽6∆𝐺𝐺𝐷𝐷𝐺𝐺?̇?𝚤𝑖𝑖(𝐶𝐶𝑂𝑂𝐶𝐶𝐷𝐷𝚤𝚤𝑖𝑖 − 𝐶𝐶𝑂𝑂𝐶𝐶𝐷𝐷𝑖𝑖���������)� +𝜀𝜀𝑖𝑖𝑖𝑖, (9)
where 𝑣𝑣𝑖𝑖𝑖𝑖 captures the time-fixed effect, while ∆𝐺𝐺𝐷𝐷𝐺𝐺itand ∆(𝐺𝐺𝐷𝐷𝐺𝐺 − 𝐼𝐼𝐼𝐼𝐼𝐼. 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝐼𝐼𝑟𝑟)it are 
the same as defined earlier. The coefficient 𝛽𝛽0� represents the average risk sharing 
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via remittances for the sample period 1995–2010. 𝛽𝛽1 captures the trend changes in 
risk sharing The estimates of 𝛽𝛽2 - 𝛽𝛽6 measure the impact of the concentration ratio
and the size of international tourist receipts to GDP ratio, Continent share and OECD 
shares, respectively. The explanatory variables are demeaned in order to clear the 
cross-section effect. Accordingly, the time invariant variable (i.e. 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) is removed 
from the panel analysis. 
Following Sørensen and Yosha (1998), we estimate Equation 3 by using a 
two-step Generalized Least Squares (GLS) procedure. To take into account 
autocorrelation in the residuals, we assume that the error terms in each 
equation/country follow an AR (1) process. We restrict the autocorrelation parameter 
to be identical across countries and equations due to the short sample period. 
Additionally we allow for country-specific variances of the error terms. The GLS 
regression involves the following steps: first, the entire panel is estimated using 
ordinary least squares (which is equivalent to a seemingly unrelated regression type 
equation, since the model contains identical regressors); second, residuals from the 
first step are used to estimate variance for each country and corrected for 
heteroskedasticity .
3 . Data And Descriptive Statistics
The data for this research were taken from various sources. iv The international 
tourism receipts data1 came from the World Development Indicators database. This 
dataset is available in US dollars for the period 1995–2011. Our sample consists of 
92 developing and developed countries, and their average international tourist to 
GDP ratio hovers around 3%. GDP, the consumer price index and population data
for each country are from the International Monetary Fund’s International Financial 
Statistics database. All variables were converted into US dollars using annual 
exchange rate provided by the International Financial Statistics database.
Data for the decomposition of the tourism inflows by nationalities for each sample 
country were extracted from World Tourism Organization (2012) and the
Compendium of Tourism Statistics database (UNWTO). To determine whether such
decomposition matters for risk sharing, we created a number of variables. First, we
use the Herfindahl–Hirschman Index to measure the concentration of tourist inflows 
based on their origin. . Accordingly, the concentration ratio variable, (𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖), is given 
by:
𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 = ∑ 𝑠𝑠𝑗𝑗2𝑚𝑚𝑗𝑗=1 ,
where sj is the share of tourists from country j visiting country i. This index takes 
values between 0 and 1. A value of 1 indicates that tourist diversification based on
country of origin is limited to or dominated by only a single nationality or region,
whereas a value of zero indicates wide diversification.
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Second, using the same database, we construct the variable 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 as the share of 
tourists coming from countries in the same continent as country i. This variable 
measures the diversification of tourist flows based on nationality.  Third, we create 
the OECD variable using data from UNWTO database as the share of tourists 
coming from the OECD countries out of the total tourist inflows to country j. Lastly, 
following Alfaro et al. (2008), we construct the distance variable, which is the 
weighted average of the distances in thousands of kilometres from the capital city of 
a particular country to the capital cities of other countries using the total GDP shares 
of the other countries as weights.v The bilateral distance data were taken from the 
French Research Center in International Economics. Algebraically:                                                   𝐷𝐷𝐷𝐷𝐷𝐷𝐶𝐶𝑖𝑖 = 1𝑇𝑇 ∑ ∑ 𝑑𝑑𝑖𝑖𝑖𝑖𝑔𝑔𝑑𝑑𝑔𝑔𝑖𝑖𝑡𝑡𝑔𝑔𝑑𝑑𝑔𝑔𝑡𝑡𝑗𝑗𝑇𝑇𝑡𝑡=1 ,
where 𝑑𝑑𝑖𝑖𝑗𝑗 is the distance from the capital city of country i to the capital city of country
j, 𝑔𝑔𝑑𝑑𝑔𝑔𝑡𝑡is the group-wide GDP and T is the total sample length.  
The descriptive statistics for the variables are presented in Table 1. There is 
considerable variation in the estimates of risk sharing via international tourism 
receipts (𝛽𝛽?̇?𝚤� ), ranging from a maximum of 44% for Benin to a minimum of –16% for 
Moldova and Bhutan. The standard deviation is around 11%, with. The sample 
countries have an average tourism receipts to GDP ratio of 8%. For countries such 
as Fiji, Samoa and Grenada, this ratio is close to 20%. In terms of relative proximity,
countries from the East Asia and Pacific region are further away from each other than
countries from other continents or subcontinents. European and Central Asian
countries are generally closer. As anticipated, Australia is the most distant with a 
value of 9.45, and Belgium the closest, with a value of 7.54.
On average, 64% of tourism receipts in host countries originate from the OECD 
group. Eastern European countries (with Poland at the top) receive the bulk of tourist 
inflows from developed economies, whereas South African countries (Mauritius,
Lesotho and Botswana) receive the lowest number of tourists from the OECD region. 
Sixty-eight percent of tourists flow from countries that belong to the same continent 
as the recipient country. Eastern European countries (e.g. Latvia, Estonia and 
Croatia) attract the highest share of tourists originating from the same continent, 
while Cape Verde, Egypt and Nepal experienced a negligible share of tourism
receipts in this regard.   
4. Empirical Results 
4.1 Individual Countries’ Estimates Of Risk Sharing Via Tourism Receipts
Table 2 reports the individual country regression estimation results for risk sharing 
via tourism receipts (𝛽𝛽?̇?𝚤� ) based on Equation (7). Each time series regression is 
estimated by the FGLS (Prais–Winsten estimation method) to adjust for serial 
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correlation of the error terms. Out of the 87 sample countries, 57 countries exhibit a 
positive degree of risk sharing through tourism receipts, while 26 countries report a 
negative estimate, as we do not impose any restriction on the sign of the 𝛽𝛽-
coeffecients. 
At first glance, Table 2 displays mixed patterns of the risk sharing estimates
across countries for individual regions. Nonetheless, a closer examination of the 
results reveals some common trends that warrant judicious discussion. We observe 
that 64% of the countries from the East Asia and Pacific region benefit from positive 
and statistically significant risk sharing via tourism receipts, whereas for Europe and 
Asia, this figure is 43%. This gap may be explained by the relatively larger sample we 
obtain from the database for this bloc (37 countries in total). For Sub-Saharan Africa,
we found mostly significant impacts: about 80% of the countries had positive risk 
sharing gains. The magnitudes are also relatively higher, perhaps due to the larger
tourism receipts to total GDP ratio. Arguably, we note that 79% countries from Latin 
America and the Caribbean enjoy a positive contribution from tourism, though 63% of 
these gains are statistically significant. Results for the Middle Eastern and North 
African countries show that four of the seven countries are able to smooth domestic 
consumption via tourism.
Percentage-wise, a closer look at Table 2-b (extracted from Table 2) shows that the 
share of countries experiencing positive risk sharing are quite close across groups:
East Asia and Pacific (64%), Europe and Central Asia (65%), Sub-Saharan Africa
(67%), Latin America and the Caribbean (79%), and Middle East and North Africa 
(57% ). Ratios or percentages usually leave a number of stories untold. It is in this 
spirit that, in the next section, we look into the underlying determinants of risk sharing 
via tourism receipts in search of an explanation of the negative and differing positive 
values found.
4.2 Determinants Of Risk Sharing Via Tourism Receipts
Despite our contribution in measuring countries’ risk sharing via economic tourism 
activity possibly being a first in the tourism literature—perhaps to the overall risk-
sharing literature—what we have done thus far is primarily based on findings of other 
studies that, at best, may partially explain the cross-country patterns of income 
smoothing. There is therefore a need to systematically investigate the factors 
underlying the large cross-country differences observed in the estimated degree of 
risk sharing via tourism receipts. Hence, in this section, we endeavour to do just that.  
Since our study is at the border of international tourism receipts and risk sharing 
research literature, we survey both these strands and shortlist some important 
indicators that may possibly explain the magnitude of smoothing via tourism receipts.
Table 3 presents our main findings based on the cross-sectional estimations of 
Equation (8), where the dependent variable is the estimate of risk sharing via 
international tourism receipts (𝛽𝛽?̇?𝚤� ). First, we consider our variable of interest to be the 
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measure capturing the extent of the concentration of tourist flows (based on
nationality, CONi) for each country. From a risk sharing perspective, it is expected
that tourists from a  more diverse range of countries inflowing to a specific country 
may ensure that inbound tourist numbers to that country are relatively more stable 
and less affected by world shocks. Accordingly, tourism receipts are expected to
generate some room for buffering the domestic output shocks. In the first column of 
Table 3, we test whether the CONi variable is significant. We find a negative and 
significant coefficient (–0.70 with a t-stat of –4.15). A similar result holds when all 
variables are tested jointly in the last column. This is a very intuitive finding about the 
effect of the composition of tourists on the extent of risk sharing. It indicates that a
higher concentration of the inbound tourist from a particular nationality reduces the
extent of risk sharing via tourism receipts. The basic idea here is that diversification 
of inbound tourism (I.e. having tourists visiting from a wider range of countries) is 
beneficial for domestic risk sharing in the destination countries when not all countries 
supplying tourists are subject to the same business cycles. This gives rise to various 
sources of tourism receipts to draw on and thereby increases income smoothing. In 
other words, as the concentration ratio increases to approximately 1 in the extreme 
case, tourist inflows, along with tourism receipts, become extremely volatile,
depending on the source countries’ economic conditions. In this case, stable tourism
receipts are incapable of smoothing domestic output shocks. 
In Column 2 of Table 3, we test whether the distance between the source countries
and the host countries, represented by the variable DISTi, matters for risk sharing via 
tourism receipts. We find a positive and statistically significant effect at the 5% level 
(coefficient = 0.27, t-stat = 2.12), suggesting that countries further away from 
economic centres of the world are less vulnerable to world output shocks as a result
of differing business cycles due to their relative remoteness, thereby creating room 
for international tourism receipts to smooth domestic output shocks. In Column 6, we
also observe a positive and significant coefficient even when other variables are 
included in the estimation. 
In Column 3, we present the results pertaining to testing whether the continent share 
variable that captures the effect of tourist inflows originating from neighbouring 
countries has any impact on the extent of risk sharing. If countries share the same 
regions (higher continent share), they are most likely to experience similar output 
shocks, and tourism receipts between these countries are more affected by those 
shocks than if the source countries were in a different continent. Even when we 
considered the recent global shocks, not all countries were affected to the same 
magnitude. Put differently, a more diversified cross-continent inflow of tourists should 
be able to generate more gains from risk sharing via tourism receipts due to the likely 
asynchronous cyclical behaviour of domestic and foreign output. As anticipated, the
coefficient estimate for the continent share variable, CONTi, is negative and 
statistically significant, irrespective of whether other variables are incorporated in the 
model estimated (Column 6). In accordance with the finding on the effects of 
distance, there is overwhelming evidence that countries that are far apart from each 
other are better insurers against domestic output shocks than those that are closer
together.
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Figures 1–3 show the relationship between the extent of risk sharing and the 
variables CONi,
DISTi, and CONTi, respectively. All the figures also prove the single regression 
results, indicated above.
As per Equation 8, we test whether tourism flows from rich countries matter for risk 
sharing.  Economically speaking, it is a truism that high-income countries supply
richer tourists who are perhaps more “generous” in spending due to their lavish 
lifestyle. It is to be expected that their expenditures are to be less influenced by 
aggregate shocks, since these expenditures are, by and large, financed by wealth 
accumulated over the years. In Column (4), we test whether this is indeed the case; 
we find a positive and significant coefficient at the 10% level. However, this finding is 
not robust to the inclusion of other explanatory variables in the model as per Column 
6.
Finally, we test whether a larger tourism receipts to GDP ratio gives rise to more risk 
sharing. As per Columns 5 and 6, we find the coefficient estimates to be statistically 
significant at the 1% and 5% levels, respectively, thereby confirming that size of 
tourism receipts as a share of GDP matters when it comes to smoothing domestic 
income and hence consumption in periods of economic downturns. 
Finally, to take advantage of both dimensions of the data, we estimate the panel 
specification in Equation 9. As It is observed in the Table 4, the estimation results for 
the panel model are similar to the results obtained with the cross-section regressions. 
The coefficient 𝛽𝛽0� reflects the average risk sharing via tourist receipts, which is 
somewhat comparable to the average of the estimated extent of risk sharing obtained 
by individual countries as reported in Table 1. Further confirming the results with the 
previous table,  the measures for  tourist concentration ratio(CON)  international 
tourism receipts to GDP ratio(INT) and Continent share(CONT) variables are also 
significant in this table. However, for the OECD share (OECD), we have not 
observed a significant coefficient neither in the single or the joint regressions. In 
addition, we are not able to observe a clear trend on the extent of the risk sharing via  
international tourism receipts. 
Conclusion
The literature on risk sharing postulates that countries that are subjected to 
asynchronous business cycles can insure themselves against adverse domestic
economic shocks by purchasing financial assets from each other to smooth income 
and consumption.  A number of studies have made contributions to that effect by 
looking at the importance of money markets, credit markets, stock markets, fiscal 
federalism, foreign aid and other forms of international transfers, among others. 
Despite the importance of tourism for domestic economies (developed or 
developing), there has been no previous research on the linkage between 
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international tourism receipts and risk sharing. To the best of our knowledge, this 
paper is the first in the literature. Not only do we quantify the extent of risk sharing for 
each country in our sample, we also provide irrefutable empirical evidence on its 
underlying determinants. We find: (a) countries that are far away from economic 
centres or from separate continents are more likely to capture gains from risk 
sharing—distance matters; (b) countries with tourist inflows from a wide range of 
countries tend to benefit more than those with inflows from the same or fewer 
countries; (c) countries with a larger tourism receipts to GDP ratio absorb more gains 
for risk sharing—size matters; and (d) despite their accumulated wealth, tourists from 
high-income countries do not necessarily enhance risk sharing for recipient countries.
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Appendix A: Data description and sources 
Variables used to obtain the estimate of risk sharing via international tourism receipts (𝛽𝛽?̇?𝚤� )
International tourism 
receipts
In US$ from World Development Indicators (WDI).
GDP Source: World Development Indicators (WDI).
Consumer price index Source: World Development Indicators (WDI).
Population Source: World Development Indicators (WDI). 
Exchange rate Units of local currency per US$ available from IMF's International Financial 
Statistics (IFS). 
Explanatory variables
Concentration index The concentration index is created using the Herfindahl–Hirschman Index.
Accordingly, the concentration ratio variable is calculated as 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 = ∑ 𝑠𝑠𝑗𝑗2,𝑚𝑚𝑗𝑗=1
where Sj is the share of international tourists from country j visiting country i.
The index takes values between 0 and 1. Values close to 1 mean that tourist 
diversification in terms of the number of countries is limited, whereas as the 
variable approaches zero, this means that there is a wide diversification in terms 
of the nationalities of incoming tourists. Source: World Tourism Organization 
(2012) and the Compendium of Tourism Statistics database (UNWTO).  
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Distance
This is the weighted average of the distances in thousands of kilometres from 
the capital city of a particular country to the capital cities of other countries using 
the total GDP shares of the other countries as weights. It is calculated as:  𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖 = 1𝑇𝑇 ∑ ∑ 𝑑𝑑𝑖𝑖𝑖𝑖𝑔𝑔𝑑𝑑𝑔𝑔𝑖𝑖𝑡𝑡𝑔𝑔𝑑𝑑𝑔𝑔𝑡𝑡𝑗𝑗𝑇𝑇𝑡𝑡=1 ,                                                          
where 𝑑𝑑𝑖𝑖𝑗𝑗 is the distance from the capital city of country i to the capital city of 
country j; 𝑔𝑔𝑑𝑑𝑔𝑔𝑡𝑡is the group-wide GDP and T is the total sample length. The 
bilateral distance between the capital cities is obtained from the French 
Research Center in International Economics.
OECD share This measures the share of total tourist numbers originating from OECD 
countries out of the total number of tourists. The bilateral tourist flows data have 
been obtained from World Tourism Organization (2012), and the Compendium 
of Tourism Statistics database, United Nations World Tourism Organization 
(UNWTO).
Continent share This measures the share of tourist inflows coming from countries belonging to 
the same continent as the recipient country. 
List of countries 
Sample countries Albania (ALB), Armenia (ARM), Australia (AUS), Austria (AUT), Bahrain (BHR),
Belgium (BEL), Benin (BEN), Bhutan (BHT), Bolivia (BOL), Bosnia and 
Herzegovina (BIH), Botswana (BWA), Bulgaria (BUL), Cambodia (KHM), Cape 
Verde (CPV), Costa Rica (CRI), Croatia (HRV), Cyprus (CYP), Czech Republic
(CZE), Denmark (DNK), Dominica (DMA), Dominican Republic (DOM), Egypt
(EGY), El Salvador (SLV), Estonia (EST), Ethiopia (ETH), Fiji (FJI), France
(FRA), Georgia (GEO), Ghana (GHA), Greece (GRC), Grenada (GRD),
Guatemala (GTM), Guyana (GUY), Haiti (HTI), Honduras (HND), Hungary
(HUN), Iceland (ISL), Indonesia (IDN), Ireland (IRL), Israel (ISR), Italy (ITA),
Jamaica (JAM), Jordan (JOR), Kenya (KEN), Kyrgyz Republic (KGZ), Laos
(LAO), Latvia (LVA), Lebanon (LBN), Lesotho (LSO), Lithuania (LTU),
Luxembourg (LUX), Malaysia (MYS), Mali (MLI), Malta (MLT),  Mauritius (MUS),
Mongolia (MON), Morocco (MAR), Namibia (NAM), Nepal (NPL), the 
Netherlands (NLD), New Zealand (NZL), Nicaragua (NIC), Panama (PAN), the 
Philippines (PHL), Poland (POL), Portugal (PRT), Samoa (WSM), Senegal
(SEN), Singapore (SGP), Slovenia (SVN), Solomon Islands (SOL), South Africa
(ZAF), Spain (ESP), Sri Lanka (LKA), Suriname (SUR), Swaziland (SWZ),
Sweden (SWE), Switzerland(CHA), Syrian Arab Republic (SYR),
Tanzania(TAN), Thailand (THA), Tonga (TON), Tunisia (TUN), Turkey (TUR),
Ukraine (UKR), Uruguay (URY).
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Figure 3
Table 1: Descriptive statistics for the main variables
Observations Mean
Standard 
Deviation Maximum Minimum
Risk sharing via  tourism receipts (𝛽𝛽?̇?𝚤� ) 87 0.07 0.11 0.44 –0.16
Tourist Concentration (CON) index 87 0.39 0.19 0.96 0.15
Tourist receipts to GDP ratio(INT) 87 0.06 0.05 0.20 0.03
Distance (log)          87 8.85 0.49 10.18 7.54
OECD share(OECD) 87 0.64 0.30 0.97 0.03
Continent share (CONT) 87 0.68 0.26 0.99 0.03
Notes: For a detailed description of the variables, see Appendix A. All variables are averaged 
across time for each country. 
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Table 2: Samples and the estimates of risk sharing via international tourism receipts, 
𝛽𝛽?̇?𝚤�  (%)
East Asia & Pacific 𝛽𝛽?̇?𝚤 �(%) Lithuania                              16*** Syrian Arab Republic –11*
Australia –8* Luxembourg   
–
8* Tunisia 6*
Bhutan –16* Malta 0
Sub-
Saharan 
Africa 𝛽𝛽?̇?𝚤�  (%)
Cambodia 15*** Moldova
–
16
* Benin 44***
Fiji 14*** Mongolia 3 Botswana 7
Indonesia 15** Nepal
15
** Cape Verde –5
Laos –5 Netherlands 7 Ethiopia
–
15**
Malaysia –8 Poland
13
** Ghana –6
New Zealand  13** Portugal 5 Kenya         38**
Philippines 19** Slovenia 1 Lesotho 9
Samoa 20** Spain
14
** Mali 14***
Singapore –2 Sri Lanka
22
** Mauritius 19***
Solomon Islands    8* Sweden
16
*** Namibia 19**
Thailand 2 Switzerland
14
*** Senegal 21***
Tonga 9* Turkey
15
** South Africa 16***
Europe & Central Asia 𝛽𝛽?̇?𝚤�  (%) Ukraine 14** Suriname –2
Albania 1
Latin America & 
Caribbean 𝛽𝛽?̇?𝚤�  (%Swaziland 21***
Armenia –3 Bolivia
15
* Tanzania –6
Austria 13** Costa Rica
11
**
Belgium 12*** Dominica
21
*
Bosnia 11*
Dominican 
Republic
13
**
Bulgaria 3 El Salvador 4
Croatia –5 Grenada
21
**
Cyprus –3 Guatemala –3
Czech Republic 23** Guyana 2
Denmark –10 Haiti 4
France 14* Honduras 5*
Estonia 0 Jamaica 16
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*
Georgia 17* Nicaragua 5
Greece 11* Panama
–
7*
Hungary –14* Uruguay –6
Iceland –6
Middle East & 
North Africa 𝛽𝛽?̇?𝚤�  (%
Ireland –1 Bahrain
11
**
Israel –21** Egypt –4
Italy 5 Jordan 7**
Kyrgyz Republic 4 Lebanon
21
**
Latvia                                       0 Morocco –6
Notes: 𝛽𝛽𝑖𝑖  quantifies the extent of risk sharing through tourism receipts by country 𝑖𝑖 in year 𝑡𝑡, and is obtained from 
the following regression equation: (∆ 𝐺𝐺𝐺𝐺𝐺𝐺�t − ∆�GDP − Int. receıpts� �t =
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Table 2-b:   The Extent of the Risk Sharing Distribution Across Country 
Groups
East 
Asia 
&Pacifi
c
Europe 
&
Central 
Asia 
Latin 
America 
&
Caribbean
Middle 
East 
and 
North 
Africa
Sub-
Sahara
n
Africa
The extent of
risk sharing
Total count 
(TC)
14 37 14 7 15
Positive count 
(PC)
9 24 11 4 10
Positive  and 
statistically 
significant 
count (PSSC)
8 16 7 4 8
PSSC share of 
PC
0.88 0.67 0.63 1.00 0.80
PSSC share of 
TC
0.64 0.43 0.50 0.57 0.53
PC share of 
TC
0.64 0.65 0.79 0.57 0.67
Notes: This table is extracted from Table 2 and indicates the distribution of the 
extent of the risk sharing via tourism receipts for different regions. 
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Table 3: OLS estimations: exploring the determinants of risk sharing via tourism 
receipts.
(1) (2) (3) (4) (5) (6)
CON index
–0.70 –0.72
-(4.15)*** (3.95)***
Distance (log)(DIST) 0.27 0.30
(2.12)**                 (2.04)**
Continent share(CONT)
–0.31             –0.24
(-2.04)**        (–2.42)**
OECD share(OECD)
0.05 0.12
(1.69)*             (1.60)
Tourism receipts to GDP
ratio(INT)
1.27 0.86
(2.97)*** (2.12)**
R2 0.14 0.03 0.04 0.04 0.03 0.22
Observations 87 87 87 87 87 87
Notes: Dependent variable: estimate of risk sharing via international tourism receipts (𝛽𝛽?̇?𝚤� ).
The dependent variable  𝛽𝛽𝑖𝑖 quantifies the extent of risk sharing through international tourist 
receipts by country 𝑖𝑖 for the period 1995–2010. (𝛽𝛽?̇?𝚤� ) is obtained from regression Equation
(7): (∆ 𝐺𝐺𝐺𝐺𝐺𝐺�t − ∆�GDP − Int. receıpts� �t =
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𝜌𝜌
Table 4 Panel estimations: exploring the determinants of risk sharing via tourism 
receipts.
(1) (2) (3) (4) (5)
𝛽𝛽0
0.06
(0.03)***
0.06
(0.04)
0.06
(0.03)**
0.06
(0.04)
0.05
(0.03)            
Trend 1.12
(1.34)
1.23
(0.98)
1.04
(1.24)
1.24
(1.32)
1.33
(1.32)            
CON -22.31
(6.56)***
-32.44
(-8.98)***
Continent share(CONT) -45.16(20.51)**
-44.41
(20.73)**
            
OECD share(OECD)
24.14
(23.41)             
21.12
(30.35)
Tourism receipts to GDP 
ratio(INT)
16.23
(8.33)**
15.21
(8.97)**            
R2 0.24 0.15 0.12 0.16 0.33
Observations 1305 1305 1305 1305 1305
Notes: Period 1995–2010. The estimated equation is    ∆𝐺𝐺𝐺𝐺𝐺𝐺it − ∆(𝐺𝐺𝐺𝐺𝐺𝐺 − 𝐼𝐼𝐼𝐼𝐼𝐼. 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝐼𝐼𝑟𝑟)it = 𝑣𝑣𝑖𝑖𝑖𝑖 + 𝛽𝛽0∆𝐺𝐺𝐺𝐺𝐺𝐺it + 𝛽𝛽1∆𝐺𝐺𝐺𝐺𝐺𝐺it ∗ (𝐼𝐼 − 𝐼𝐼̅) + 𝛽𝛽2 ∆𝐺𝐺𝐺𝐺𝐺𝐺it ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 − 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖�������) +
𝛽𝛽3 ∆𝐺𝐺𝐺𝐺𝐺𝐺it ∗ (𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 − 𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖������) + 𝛽𝛽4 ∆𝐺𝐺𝐺𝐺𝐺𝐺it ∗ (𝐼𝐼 − 𝐼𝐼̅) + 𝛽𝛽5 ∆𝐺𝐺𝐺𝐺𝐺𝐺it ∗ (𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖���������) +
𝛽𝛽6∆𝐺𝐺𝐺𝐺𝐺𝐺?̇?𝚤𝑖𝑖(𝐶𝐶𝑂𝑂𝐶𝐶𝐺𝐺𝚤𝚤𝑖𝑖 − 𝐶𝐶𝑂𝑂𝐶𝐶𝐺𝐺𝑖𝑖���������)� +𝜀𝜀𝑖𝑖𝑖𝑖,                                                                                                 (9)
Feasible GLS estimation is employed to remedy heteroskedasticty and autocorrelation
problems. Standard errors are given in parentheses. ***, ** and * denote statistical 
significance at the 1%, 5% and 10% levels, respectively. For a detailed description of the 
explanatory variables, see Appendix A.
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